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@ Quinazollne derivatives. 

@ The invention concerns quinazdine derivatives of ttie formula I 
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wherein m is 1, 2 or 3 and each includes hydroxy, amino. cart>oxy, carbamoyl, ureido. (1- 
4C)alkoxycarbonyl, N-(1 -4C)a!ky!carfoamoyl. N. N-dK(1-4C)alkyncarbamoyl . hydroxyamlno. 0-^^)3 " 
koxyamino, (2-4C)a;fRanoyloxyamino, Irifluoromethoxy, (1-4C)alky1, (1-4C)alkoxy and (1-3C)ai- 
kylenedioxy ; . 
n is 1 or 2 and each R^ indud s hydrogen, hydroxy, hafogeno. trifluoromelhyl, amino, nitro. cyano ana 
(1-4C)aIkyl ; 

or a pharmaceutlcally-acceptable salt thereof ; 

processes for their preparation ; pharmaceutical compositions containing them ; and the use of trie 
receptor tyrosine kinase inhibitory properties of ttie compounds in th treatment of cancer. 
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tnvenbon also relates to processes forthemLufach^reTi^^ 

Posrt.ons containing them and to their us^X TnlT^Z'^-"^ *° P^'^^'^aceufi Jcol! 

~n,prrrt;r:ur^^^^^ such 

ndaL A.|er„a«veapp««ches?o antSXg:nt:h^^^^^^ cells' ca'n'tJbenS 

synthesis have the potential to display enhanL siS^?!^^ '"^^ '"^'""'on <^ 

«> In recent years it has been discovered thaTp -11^ ^ against cancer cells. ^ 

of a portk>n of its dNA into an on^eTu a gen" wS oT.^ ''^ ^'^'"^ °' t^nsformation 

J^mourcells(8radshavv.Mutaaen3. 1986 1 9') sl^",' "r*"''"""' of malTgnam 

Mes which are recepto,^ for g,owth factois The growth S^^^^ ^'"^ ''^^ '° Production of X : 

crease in cell proliferation. It is known for examole I "'"^ *^'"P'^'^ subsequently leads to anT ' 

and that certain growth factor recepto^ arrro'L^^^^^^^^ '^--^^-e kinase enzZ"' 

^n^^^^e^tliJnSS^ (Va«.en et a... Ann^Rev^BioSS- 

kinases are frequently present in coaZn^^t^::^,uc^!:r^ f " P"'^«««on. It is known that su<S 

stomach cancer (Bolen etiLon^S^Tga/ ?' ^t^'^^'"'^^""^' cancer such iT^l^i^rT^^ 
and ovarian, brenchlal or^^S;;;^^;^^,^^^^^'^ (Kpnaka etaL. Cell. 1984. 37. ^35) 

oe established in further cancers such as thvroiri -nw ^'^P^cted that its widespread prevalance will 

bvity is rarely detected in normal ceSfw^L en^^,^^"^""^ " that tyrosine SnaS ^ 

^.^..ungs.uamouscell.«adder.gasWb"^^^^^^^^^^^ 

se.r S^^^^^^ tyresine kinase should be of value as a 

his view IS provided by the demonstration tharerSta^ J^f^rT^^^^' 933). Supportfor 

tenuates the growth in athymic nude mice of?Jant,ante^^^^^^ """^^ '"'^''''t^^- ^P^^^'**"/ at- 

dermal growth factor (EGF) receptor tyrosine kin«J;h."; T '"^•""^^y carcinoma which expresses epi- 
wtiich does not express EGF reipto^S^rne^as^^ '"e g«)wth of anotheJcarSa 

Vanous derivatives of styrene are also stated top^JJ^mTi^^'^^'"'^' Q"^- ^^^O- 26. 722.) 
/^Pjcation Nos. 0211363. 03(m93 and 031273"^^^^ 
effect of two such styrene derivatives has been demonlia^^^^^^^ 

onoma inoculated into nude mice (Yoneda et al SLnrl^p^ ^ T squamous cell car- 
.ndicated that receptor tyrosine kinSrfn^lS wtSS^r^'r'?^'' ^' ^'^^''^^ly it has tZ 
cance Various known tyresine kinase inhlbJ^re are Sfedo ^ fn a'^t'" T"^'"' ^ ^^"'^'^ °^ 
eOhefuture. 1992. 17. 119). are cisciosed in a more recent review by T R Burke Jr. (Druos 

P™Pe«'as. properties ansing from receptor tyrosine kinase inhibitory 

It is known from UK Patent Applicatfon No 2033fl<u 

andanU-inflammatorypropertieTThec^Cunran^rhi^^^^^ 
-^.Vwayofagener.formulall.etLhJerer^^^^^^^^^ 

P," ">9en. halogeno. alkyi or alkoxy; and 
IS hydrogen or alkyI 
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any of the specifically disdosed compounds of UK Patent Specification No.'2033894. 

Further known quinazotine derivatives m nti ned in UK 2033894 indude th compounds 4-anilinoquina- 
zolin and 4-anilino-6.chloroqulna20line f J. Org, Chem.. 1976. 41. 2646 and US Patent No. 3985749 respec- 

5 lively], known for use In the treatment of cocddk>sis. 

it Is known from Chemtcat Abstracts, volume 1 07. al)stract number 134278h. that certain 4-(4*-hydroxya- 
nflino)quinazoline derivatives have been tested for antiarrythmic properties. Compounds mentioned as chem- 
k:al intermediates indude 4-(4-hydroxyanaino)-6-nf»thoxyquinazdine and 4-(4'-hydroxyahilino>-6,7-methyle- 
nedk)xyqutnazdine. it is known from Chemical Abstracts , volume 70, abstract number 6841 9u, that certain 4- 

10 aminoquinazdine derivatives possess bronchodilator and/or hypotensive properties. One such compound dis- 
dosed is 4-anilino-6,7-dimethoxyquinazoline. It is further known from Chemical Abstracts , volume 92. abstract 
number 76445u, that certain 6,7,8-trimethoxyquinazoline derivatives possess antimalarial properties. One 
compound mentioned as a chemical intermediate is 4-{4 -hydroxyanillno>-6,7.8-trimethoxyquinazoline. 

it is further known from Chemical Abstracts, volume 58, abstract number 9268. that certain 4-(4*-azoan»- 

15 lino)quinazoline derivatives are dyestuffs. A compound mentioned therein as an intermediate Is 6-amino-4-(4'- 
aminoanilino)quinazoline. It Is also known from J. Chem. Soc. . 1962. 4679 that 4-chloro-6-methylquinazoline 
reacts with anaine to furnish 4-anilino-6-methylquinazoline. 

According to one aspect of the invention there is provided a quinazoline derivative of the formula I (set 
out hereinafter) wherein m is 1 * 2 or 3 and each is Independently hydroxy, amino, carboxy. carbamoyl, ureklo, 

20 (1-4C)alkoxycarbonyl, N-{1-4C)alkylcarbamoyl. N.N-di-[(1-4C)alkyllcarbamoyl, hydroxyamino. (1-4C)alkoxya- 
mino, (2-4C)aIkanoyloxyamino, trifluoromethoxy, (1-4C)alkyl. (1-4C)alkoxy. (1-3C)alkylenedioxy. (1-4C)alky- 
lamino, di-((1-4C)a!kyl]amino, pyrrxrfWin-l-yl, piperidino. morpholino, piperazin-1-yl, 4-(1-4C)alkylplperazln-1- 
yl. (1-4C)alkylthio, (1-4C)a!kyfsulphinyl. (1-4C)alkylsu!phonyl, halogeno-(1-4C)alkyl (other than trifluorome- 
thyl), hydroxy-(1^C)alkyi. (2-4C)alkanoyloxy-(1-4C)alkyl, (1-4C)alkoxy-(1-4C)alkyl. carboxy-(1-4C)alkyl, (1- 

25 4C)a!koxycarbonyl-(1-4C)alkyl, cart)anK)yl-(1-4C)alkyl. N.(1^C)alkylcarbamoyi-(1 ^C)alky!, N.N-di-{(1-4C)al- 
kyf]carbamoy!-(1-4C)alkyl. amino-(1-4C)alkyl, (1-4C)alkylamino-(1-4C)alkyl. di-I(1-4C)alkyl]amino-(1-4C)al- 
kyf. piperidino-(1-4C)alkyl. morpholcno^1-4C)alkyl. piperazin-1.y!-(1-4C)alkyl, 4-(1-4C)alkylpiperazin-1-yl-(1- 
4C)aIkyl. hydroxy-(2-4C)alkoxy-(1-4C)alkyl, (1-4C)alkoxy-(2-4C)alkoxy-(1-4C)alkyl, hydroxy-(2-4C)alkylami- 
no>(1-4C)alkyl. (1-4C)alkoxy-(2-4C)alkylamino-(1-4C)alkyl, (1-4C)alkylthio- (I^C)alkyl, hydroxy-(2-4C)al- 

30 kylthio-(1-4C)alkyl. (1-4C)alkoxy-(2-4C)alkylthio-(1-4Cyalkyl, phenoxy-(1-4C)alkyt. anllino.(1.4C)alkyl, phe- 
nylthlo-(1-4C)aIkyl. cyano-(1-4C)alkyl. halogeno-(2^C)alkoxy, hydroxy-(2-4C)aIkoxy. (2-4C)alkanoyloxy-(2- 
4C)alkoxy. (1^C)aIkoxy-(2-4C)alkoxy, carboxy-(1-4C)alkoxy. (1-4C)alkoxycarbonyi-(1-4C)alkoxy, carbamoyl- 
(1^C)alkoxy, N-(1-4C)alkylcarbamoyl-(1-4C)alkoxy, N,N-di-[(1-4C)alkyllcarbamoyl-(1-4C)alkoxy, amino-<2- 
4C)a!koxy. (1^C)alkylamino-(2-4C)alkoxy. di-I(1-4C)alkyl]amino-(2-4C)alkoxy, (2-4C)alkanoyloxy, hydroxy- 

35 (2-4C)alkanoyloxy, (1-4C)aIkoxy-{2-4C)alkanoyloxy, phenyl-(1-4C)alkoxy, phenoxy.(2-4C)alkoxy, anllino-(2- 
4C)alkoxy, phenylthk>-(2-4C)alkoxy, piperidino-(2-4C)alkoxy, morpholino-(2-4C)alkoxy, piperazin-1-yl-(2- 
4C)alkoxy. 4-(1-4C)alkylpiperazin-1-yl-(2-4C)alkoxy. halogeno-(2-4C)alkyiamlno. hydroxy-K2-4C)alkyiamino. 
(2-4C)alkanoyloxy-(2^C)alkylamino. (1-4C)alkoxy-<2-4C)alkylaminb, carboxy-(1-4C)a!kylamlno. (1-4C)alkox- 
ycarbony|.(1^C)alkylamino, carbamoyl-(1-4C)alkylamino, N-(1^C)alkylcarbamoyl-(1r4C)alkylamino. N.N-di- 

40 [(1-4C)alkyncart5amoyl-(1-4C)alkyIamino, amino-(2-4C)alkyiamino. (1^C)alkyiamino-(2-4C)alkylamino, di- 
((1^C)alkyl]amino-(2-4C)alkylamino, phenyf-(1-4C)alkylamlno, phenoxy-(2^C)alkylamlno, anaino-(2^C>al- 
kyiamino. phenylthlo-(2^C)alkylamino. (2-4C)alkanoy1amino. (1^C)alkoxycart)onylamino. (1-4C)alkylsu1pho- 
nyfamino. benzamWo, benzenesulphonamido, 3-phenylureido, 2-oxopyrrolkJin-1-yl. 2,6-dloxopyrrdidin-1-yl, 
hal.ogeno-(2^C)alkanoy!amino. hydroxy-(2-4C)alkanoylamlno. (1^C)alkoxy-(2-4C)alkanoylamino. carboxy- 

45 (2-4C)alkanoylamino. (1^C)alkoxycart>onyl-(2-4C)alkanoy1amino, carbamoy1-(2-4C)alkanoylamlno. N-(1- 
4C)alkylcarbamoyl-(2-4C)alkanoylamino. N.N.di^(1-4C)alkyllcarbamoyl-(2^C)alkanoylamino. amino-(2- 
4C)alkanoylamino. (l^C)a!ky!amlno.(2-4C)alkanoylamlnoordl4(1-4C)alkyllamlno-(2-4C)alkanoylamino. and 
wherein said benzamido or benzenesulphonamido substltuent or any aniline, phenoxy or phenyl group in a R 
substituent may optionally bear one or two halogeno. (1-4C)alkyl or (1-4C)alkoxy substituents; 

so n is 1 or 2 and each R2 is independently hydrogen, hydroxy, halogeno, trif luoromethyl, amino, nitro, cyano. (1- 
4C)aIkyl. (1-4C)alkoxy. (I^C)alkylamino, di-{(1-4C)alkyllamino. (1-4C)alkylthio. (1-4C)alkylsulphiny1 or (1- 
4C)a!kylsul phenyl; 

or a pharmaceutically-acceptabte salt thereof; 

except that 4-(4'-hydroxyanilino>-6-methoxyquinaz line. 4-(4 -hydroxyani!ino)-6.7-methylenedioxyqulnazo- 
55 fine. 4-(4'-hydroxyanilln )-6.7,8-trimeth xyquinazolln , 6-amino-4-(4'-aminoanillno)quinazdine, 4.anilino-6- 
methylquinazdine or the hydrochloride salt thereof and 4.anilino-6.7^imethoxyquinazolin or the hydrochlor- 
kje salt thereof are exduded. 

According to a further aspect of the inventk>n there is provided a quinaz line derivative of the formula I 
as defined her inbefore wherein in addition R^ may be (2^C)alkanoylamino. benzamido or (2-4C)alkanoyl, 



3 
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25 



or a pharmaceufically-acceptable salt thereof. 

« to a further aspect of the invention theiB is provided a f..,ina,«..,, m 

wh rBin m is1. 2 or-3 and ach m is Independently hydrow^^nf^nJ^^ r "^^"^^ the ^ormula I 
ycartwnyl. N-(1^C)allcylcart)anH)yl N nJ^ flHoaE!^^' . ' <»rt)amoyl. ureido. (1^C)alkox. 

dioxy. (1-4C)a,Mam.nTdl-K?TctM^^^^ (l-UlC: 
logenoK1-4C)alky. (other than trif^uo^Llhyl . mSS^^^^^ (1-4C)alkyIsulphony.. ha- 

« koxy-<1-4C)alkyf. cart>oxy-(1-4C)aIkyl. (1-4CteIkS^n^?i L^^^^^ <^-4C)al- 
ky(cart>anK>yl-{1-4C)alkyl.N N-di-rn-4aaMo^!S^^^^ carbamoyl-(1^C)alkyl. N-(1-4C)a|- 

4C)alkyl. dK(lUc)ilky.S (Sct^^^^^ amino-(1-4C)alkyl. (1-4C)alMamino-<1- 

4C)alkyl. 4-{1-4C)alky(piperazin-1-yl-(l4c)S r^^^ |norphol.no-(1-4C)alkyl. piperazin-Lyl- i- . 

koxy-<1-4C)alkyl. hX^W)alia1S^^^^^^ (1-4C)alkoxy-(2-4C,Ll- 

« 4C)alkylthfo-(1^C)alkyl.M~xy-S)ryttl^^^ (1- 
geno-(2-4C)alkoxy^yJ^;^-(2Tc^alSSc;l^^^^^^^^ 

boxy-{1-4C)alkox;. (iQloxSn^nic^^^^^^ (1-4C)alkoxy-(2-4C)alk^;. car- 

4C)alkoxy. m-<i!^^-4C^:^^^^t ^1SS^ S^n'SI^^I?'''^^' N-(1-4C)alky.carbamJ;.-(1- 
dK(1-4C)aIkylJamino-(2-;cSko,Sl^°<SenM^^^^ 
20 loxy-(2-4C)alkylamino. (lVc)alk?;y-(23S^inin^^^^^ (2-4C)alkanoy- 
4C)a.kylamino. carbani)yl-(lUSS^^^ 

M]carbamoyl-(1^C)alkylLino. ii^^^^ N.N-di-I(1-4C)Ll- 
kyl]amino^2-4C)alkylamino.(2-:iC)alkrnoiJamrn^ <li-f(1-4C)ar- 
benzamido.benzenL.phonLidrt^SoT4C^^^^^^ (1-4C)alkylsulphonylamino. 
koxy-(2-4C)alkanoylamino. caZ^^SlcL^^^^^^ M~xy-(2-4C)alkanoylamino. O^OaC 

moyK2-4C)alkanoJlamino N-(i!^cin^iSS^^citTr^^°'^^^ 

4C)alkanoylamino. aminM2-4QalCo,Z.^r ^Ir^^^^^^ N.N-dK(1-4C)alkyi]carbamoyI-(2- 
kyl]an.no^2-4C)alkanoy.a„Jna an?reS^^^^^ * dK(1-4Sil- 

T^tvzzzT '^r-' <-"^~5s::rrer ^-^^"^-^ °- 

4(3alM (T^cXS'""^^^^^^^ *^-~-thyl. amino, ni.ro. oyano (1- 

4C)alM;ulphonVl: dK(1-4C)alkylJamino. (1-4C)alkylthio. (1-4C)alkylsalphln^ or (1. 

or a pharmaceuBcally-acceptable salt thereof 

•nethylqulnazollneorthehydrochlorirsa??h^;f^?^ 
ide saltthereof are exduded 

whe:^r.t?:;2%rerrR^s^x^^^^^^^ ' '^^'^^^ ^ ^"'■"-^"■"^ ^^^-^^ « • 

(1-4C,alkoxy. (1-3C,alky.etL^"?iT^^^^^^^ (1-4C)alk<j^cart,ony.. (I^C)alkyl. 

Phinyl. (1-4C)alkylsulphony.. *^ySi;^<lScm7i^^^^^ d-fCJalMthio. (1-4C)aikylsul- 

mino-(1-4C)alkyl. di-r(1w|C)alMlamiiw^1 JSJ^ 4C)alkoxy-(1^C)alkyl. amino-(1-4C)alkyl, (1-4C)alkyla- 
boxyK1-4C,alk2cy. (Uc^SSrZl^.-?,!^'^^^^^^ ^r- 
benzaitUdo or benzenesulphonamidoand whlr2„ L,^^^^ (2-4C)alkanoylamlno. (1-4C)alkylsulphonylamino. 

«ogeno.(1-4C,a,ky,or(lXS^^^^^^ 

<0)Z'("iim^^^^^ tdfluoromethyl. amino, ni.ro. cyano. (1- " 

4C)aIkylsulphonyl: d-f{1-4C)alkylJamino. (1-4C)alkylthio. (1-4C)alkylsulphlnyl or (1- 

or a pharmaceutically-acceptable salt thereof 

Mr I fe>K»loin<lh,lduiall.,lg™C»s JS, J^^^^^^ 



EP 0 566 226 A1 



possesses anti-cancer activity and is not to l>e limited m rely to any one^kutomeric form utilised within the 
formula drawings. 

The qutnazolines of the formula I ar unsubstituted at th 2-position. This is specifically indicated in for- 
mula I by the hydrogen atom at th 2>pos(tion. It is to be understood that the groups are located only on 
th benzo position of the quinazollne ring. 

it is also to be understood that certain quinazolines of the formula i can exist in sdvated as well as unsol- 
vated forms such as. for example, hydrated forms, it is to be understood that the Invention encompasses all 
such sdvated forms which possess anti-cancer activity. 

Suitable values for the generic radicals referred to above include those set out below. 

A suitable value for or R2 when it is (1-4C)allcyl is, for example, methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec-butyl or tert-butyl; when it is (1-4C)alkoxy is, for example, methoxy, ethoxy. propoxy. isopropoxy 
or butoxy; when it is (1-4C)alkylamino is, for example, methylamino, elhylamino or propylamno; when it is di- 
[(1-4C)alkyl]amino is, for example, dimethylamino, N-ethyl-N-methylamino, diethylamino, N-methyl-N-propy- 
lamino or dipropylamino; when it is (1-4C)alkylthio is, for example, methylthio. ethylthio or propylthio; when it 
is (1-4C)alkylsulphinyl is, for example, methylsulphinyl, ethylsulphlnyl or propyisulphinyl; when it is (1-4C)al- 
kylsulphonyl is, for example, methylsulphonyi, ethylsulphonyl or propylsulphonyl; and when it is (2-4C)alka- 
noylamino is, for example, acetamido, propibnamido or butyramido. 

Suitable values for each R^ substituent which may be present on the quinazoline ring include, forexample:- 



for (l-4C)alkoxycarbonyl: methoxycarbonyl, ethoxycarbonyl. 



for 



N-( l-4C)alkylcarbamoyl: 



propoxycarbonyl and 
tert-butoxycarbonyl ; 
N-methylcarbamoyi , N-ethylcarbamoyl 
and M-propylcarbamoyl; 



for N,M-di-((l-4C)alkyl]- 
carbamoyl : 



N , N- d imethy Icarbamoyl , 
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for (l-4C)alkoxyanilno: 

for (2-4C)alkanoyloxyamino: 

for (l-3C)alkylenedioxy: 

for 4-.(l-4C)alkyl- 
piperazin-l-yl: 

for halogeno-(l-4C)alkyl: 

for hydroxy- (l-4C)alkyl: 

for (2-4C)allcanoyloxy-(l-4C)- 
alkyl: 

for (l-4C)alkoxy-(1.4C)alkyl: 

for carboxy-(1.4C)alkyl: 

for (l-4C)alkoxycarbonyl- 
(l-4C)alkyl: 



N-ethyl-N-methy^carbamoyl and 
N,M-dlethylcarbamoyl; 
methoxyamino, ethoxyamino and 
propoxyamino; 

acetoxy amino, propionyloxyamino and 
butyryloxy amino ; 

methylenedioxy, ethylenedioxy and 
propylenedioxy; 

4-methylpipera2ln-l-yl and 
4-ethylpiperaz in- 1 -yl ; 
fluoromethyl, chlororaethyl, 
bromomethyl, dif luoromethyl, 
dichloromethyl, di bromomethyl, 
2-fluoroethyl, 2-chloroethyl and 
2-bromoethyl but tri fluoromethyl is 
excluded; 

hydroxymethyl, 1-hydroxyethyl, 

2- hydroxyethyl and 3-hydroxypropyl; 

acetox)anethyl, propionyloxymethyl, 
butyryloxymethyl, 2-acetoxyethyl and 

3- acetoxypropyl; 
methoxymethyl, ethoxymethyl, 

1- methoxyethyl, 2-methoxyethyl, 

2- ethoxyethyl and 3-raethoxypropyl; 
carboxymethyl, 1-carboxyethyl, 
2-carboxyethyl and 3-carboxypropyl; 

methoxycarbonylmethyl, ethoxy- 
carbonylmethyl, tert-butoxy- 
carbonylmethyl , 1-methoxycarbonyl- 
ethyl, l-ethoxycarbonylethyl, 
2-methoxycarbonylethyl , 

2 - e thoxycarbonyle thyl , 

3- methoxycarbonylpropyl and 



6 
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f r carbamoyl- (I -AC) alky 1: 



for N-(l-4C)alkylcarbanioyl- 
(l-4C)alkyl: 



for N,N-dl-l(l-4C)alkyll- 
carbamoyl- ( 1-4C) alkyl : 



for amino-(l-4C)allcyl: 

for (l-4C)alkylamlno-(l-4C) 
alkyl: 



for di-({l-4C)allcyllainino- 
(l-4C)alkyl: 



for piperidino-(l-4C)alkylj 



3-ethoxycarbonydpropyl ; 
carbamoylroethyl , 1 -carbarn ylethyl, 

2- carbainoylethyl and 

3- carbanoylpropyl; 

N-methylcarbaraoylmethyl , 
N-ethylcarbamoylinethyl , 
N-propylcarbamoylmethyl » 
I - (N-methylcarbaraoyl ) ethyl , 

1- (M-ethylcarbamoyl) ethyl, 

2- (N-methylcarbamoyl )ethyl , 

2- (N-ethylcarbainoyl)ethyl and 

3 - (N-methylcarbaraoyl) propyl; 

N,N-diinethylcarbamoylmethyl , 
N-ethyl-N-methylcarbamoylraethyl , 
N,N-diethylcarbamoylraethyl , 
1- (N, N-dimethylcarbamoyl ) ethyl , 

1 - ( N , N- di e thylcarbamoyl ) ethyl , 

2- (N,M- dime thy Icarbamoyl) ethyl , 
2-(N,N-diethylcarbamoyl)ethyl and 
3 - (N, N-d ime thy Icarbamoy 1 ) propyl; 
aroinomethylt 1-aminoethyl, 

2- aminoethyl and 3-aminopropyl; 

methyl'aroinomethyl , ethylamiiiomethyl , 

1- methylaminoethyl, 2-methylamino- 
ethyl, 2*ethylamimoethyl and 

3- methylaininopropyl ; 

dimethylaminomethyl , diethylamino- 
methy 1 , 1 - d ime thy larainoethyl , 

2- dimethylaTOinoethyl and 

3- dimethylaininopropyl ; 
piperidinomethyl and 2-piperidino- 
ethyl; 
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for morpholino-(l-4C)allcyl: 



morpholinomethyi and 2.morpholino- 
ethyl; 

for Ptp„.z.„.uyl.,i.«c,.lkxl. p«p,ra.i„-l.ya«thyl and 2- 

( Plperazin- 1 -yl ) ethyl ; 
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for 4-(l-4C)alkylpipera2in-l-yl 
(l-4C)alkyl: 



IS 



20 



25 



for hydroxy- (2-4C)alkoxy- 
(l-4C)alkyl, 



for (l-4C)alkoxy.(2-4C)alkoxy- 
(l-4C)alkyl: 



30 



3S 



40 



for hydroxy- (2-4C)alkylamino- 
(l-4C)alkyl: 



for (l-4G)alkoxy-(2-4C). 
alkylamino- ( l-4C)alkyl : 



4-methylpipera2in-l-yimethyl , 

4 - ethylp iperaz in- 1 -ylmethyl , 

2 - ( 4 -me thylpiperazin- 1 -yl ) ethyl and 

2- ( 4-ethylpiperazin- 1-yl ) ethyl ; 

2-hydroxyethoxyraethyl, 3-hydroxy- 
propoxymethyl, 2-(2-hydroxy- 
ethoxy) ethyl and 2-(3-hydroxy- 
propoxy) ethyl; 

2-raethoxyethoxymethyl. 2-ethoxy- 
ethoxymethyl, 3-inethoxypropoxy- 
methyl, 3-ethoxypropoxyraethyl, 
2-(2-methoxyethoxy)ethyl and 
2 - ( 2 - e thoxye thoxy ) e thyl ; 

2 - hydroxyethylaminoraethyl , 

3- hydroxypropylajninomethyl, 
2-(2-hydroxyethylamino)ethyl and 
2 - ( 3 -hydroxypropylamino ) ethyl ; 



4S 



SO 



5S 



2-roethoxyethylaminomethyl , 

2 - ethoxyethylaminomethyl , 

3 - nethoxypropyiaminomethyl , 

2-(2-inethoxyethylamino)ethyl and 

for M Ar. 1,, , . ^"^^-ethoxyethylarainOethyl; 

(l-4C)alkylthio-(l-.C)alkyl: ^ethylthio^ethyl, ethylthLethyl , 

2- methylthioethyl. 2-ethylthioethyl, 

3- methylthiopropyl and 

, ^ ^ 3-ethylthiopropyl: 
for hydroxy- (2 -4C)alkylthio- 
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(l-4C)alkyl: 

for (l-4C)alkoxy-(2-4C)allcylthio- 
(l-AC)alkyls 

for phenoxy-(l-4C)alkyl: 
for anllino-(l-4C)alkyl: 
for phenyl thio-(l -AC )alkyl; 
for cyano-(l-4C)aIkyl: 
for halogeno-(2-4C)alkoxy: 

for hydroxy- (2-4C)alkoxy: 

for (2-4C)alkanoyloxy-(2-4C)- 
alkoxy: 

for (l-4C)alkoxy-(2-4C)alkoxy: 

for carboxy-( l-4C)alkoxy: 

for ( l-AOalkoxycarbonyl- 
Cl-AOalkoxy: 
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2- hydroxyethylt:Hiomethyl, 

3- hydroxypropylthionethyl, 
2-(2-hydroxyethylthi ) ethyl and 
2 - ( 3 - hyd r oxy p ropy 1th io ) e thy 1 ; 

2 -methoxyethylthiomethyl , 

2- ethoxyethylthionethyl, 

3 - methoxypropylthiomethyl , 
2-(2-methoxyethylthio)ethyl and 

2 - ( 2-ethoxyethyl thio ) ethyl ; 
phenoxymethyl , 2-phenoxyethyl and 

3- phenoxypropyl ; 

anllinoroethyl* 2-anilinoethyl and 
3-anilinopropyl; 

phenylthiomethyl, 2-phenylthioethyl 
and 3-phenylthiopropyl; 
cyanomethyl, 2-cyanoethyl and 
3-cyanopropyl; 

2 - f luor oe thoxy , 2 -chloroe thoxy , 

2- bromoethoxy, 3-fluoropropoxy and 

3- chloropropoxy; 

2-hydroxyethoxy, 3-hydroxypropoxy 
and 4-hydroxybutoxy; 

2- acetoxyethoxy, 2-propionyloxy- 
e thoxy y 2-butyryloxyethpxy and 

3- acetoxypropoxy; 

2- methbxyethoxy9 2-ethoxyethoxy, 

3- niethoxypropoxy and 

4 - me thoxy butoxy ; 

carboxyme thoxy, 1-carboxye thoxy, 

2- carboxyethoxy and 

3- carboxypropoxy; 

methoxycarbonylmethoxy , ethoxy- 
c ar bony Ime thoxy , 1 -me thoxy- 
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10 



IS 



20 



25 



30 



35 



40 



45 



SO 



for carbamoyl- (l-4C)alkoxy: 



for N-(l-4C)alkylcarbainoyl- 
(l-4C)alkoxy: 



for N,N-di-((1.4C)alkylJ. 
carbamoyl- ( UAC)alkoxy: 



for amino-(2-4C)alkoxy: 

for (l-4C)alkylamino-(2-4C). 
alkoxy: 



for di.({i.4C)alkyl]amino- 
(2-4C) alkoxy: 



55 



for (2-4C)alkanoyloxy: 

for hydroxy- (2.4C)alkanoyloxy: 



carbonylethoxy„.2-methoxy- 
carbonylethoxy, 2.ethoxy- 
carbonylethoxy and 3-methoxy- 
carbonylpropoxy; 

carbarooylmethoxy, I-carbamoylethoxy, 

2- carbamoylGthoxy and 

3- carbeunoylpropoxy; 

N-methylcarbajnoylmethoxy, 

N-e thylcar bamoylmethoxy , 

2 - (N-raethylcarbarooyl ) e thoxy , 

2- (N.ethylcarbainoyl)ethoxy and 

3- (N-methylcarbamoyl)propoxy; 

N,N-dimethylcarbamoylmethoxy, 

N-ethyl-N-methylcarbamoylmethoxy, 

N,N-diethylcarbamoylraGthoxy, 

2 - (N, N-dime thylcar bamoyl ) ethoxy , 

2- (N,N-diethylcarbamoyl)ethoxy and 

3- (N,N-dimethylcarbamoyl)propoxy; 
2-aminoethoxy and 3-arainopropoxy; 

2- methylaminoethoxy, 2-ethyl- 
aminoethoxy, 2-propylaminoethoxy, 

3- methylaminopropoxy and 
3-ethyIaminopropoxy; 

2-dimethylaminoethoxy, 

2- (N-ethyl-N-raethyl) ethoxy, 

2-diethylaminoethoxy, 

2- dipropylaminoethoxy, 

3- dimethylaminopropoxy and 

3-diethylaniinopropoxy; 
acetoxy, propionyloxy and 
butyryloxy; 
2-hydroxyacetoxy, 
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EPO 

for (l-AC)alkoxy-(2-4C)- 
alkanoyloxy: 

for phenyl- (l-4C)alkoxy: 
for phenoxy-(2-4C)alkoxy: 
for anilino-(2-4C)alkoxy: 
for phenylthio-(2-4C)alkoxy: 

for piperidino-(2-4C)alkoxy: 

for morpholino-(2-4C)alkoxy: 

for plpera2in-l-yl-(2-4C)alkoxy: 

for 4-(l-4C)allqrlplpera2in-l-yl- 
(2-4C)alkoxy2 

for halogeno-(2-4C)aIkylaraino: . 

for hydroxy- (2-4e)alkylainino: 

for (2-4G)alkanoyloxy- 
( 2 - 4C ) alky 1 am ino : 
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3 - hydroxy pr op ionyloxy and 

4- hydroxybutyryloxy; 

2- inethoxyacetoxyt 2-ethoxyacetoxy 
and 3-inethoxyprop ionyloxy; 
benzyloxy, 2-phenylethoxy and 

3- phenylpropoxy; 

2-phenoxyethoxy, 3-phenoxypropoxy 
and 4-phenoxybutoxy; 
2-anilinoethoxy, 3-anilinopropoxy 
and 4-anilinobutoxy; 

2- phenylthioethoxy, 

3- phenylthioprQpoxy and 

4 - pheny Ithiobutoxy ; 

2- piperidinoethoxy and 

3- piperidinopropoxy; 

2- morpholinoethoxy and 

3- morphollnopropoxy; 

2- (plpera2in-l-yl)ethoxy and 

3- (pipera2in-l-yl)propoxy; 

2- ( 4-methylpiperaz in- 1 -yl ) ethoxy and 

3- (4-methylpipera2in-l-yl)propoxy; 
2- f luoroethylarnino , 
2-chloroethylamino, 

2- bromoethylaniino , 

3- f luoropropylainino and 
3-chloropropylamino ; 
2rhydroxyethylaniino , 

3- hydroxypropylainino and 

4- hydroxybutylaraino ; 

2 - ace toxyethylamino , 
2-propionyloxyethylaminOt 

2- butyryloxyethylainino and 

3- acetoxypropylainino; 
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for (l-4C)alkoxy-(2-4C)alkyl- 
anino: 



for carboxy-(l-4C)alkylaniino: 



for (l-4C)alkoxycarbonyl- 
(i-4C)alkylamino: 



r carbamoyl- (1- AC) alkylamino: 



for N-(l-4C)alkylcarbamoyl- 
(l-4C)alkylamlno: 



for M,N-di.[(l-4C)alkyl| 
carbamoyl- (l-AOalkylamino: 



r amino-(2-4C)alkylamino: 



2 -methoxyethylamino , 
2 -ethoxyethylaniino , 
3-methoxypropylamino and 
3-ethoxypropylamino; 
carboxymethylamino , 

1 - carboxyethylaraino , 

2- carboxyethylamlno and 

3- earboxypropylamino; 

roethoxycarbonylmethylamino , 
ethoxycarbonylmethylamino , 

1- methoxycarbonylethylamlno , 

2 - methoxycarbonylethylamino , 

2- ethoxycarbonylethylamino and 

3- methoxycarbonylpropylamlno; 
carbamoylmethylamino , 

1- carbamoylethylamino, 

2- carbamoylethylamino and 

3- carbamoylpropylamino ; 

N-methylcarbamoylmethylamlno , 
N-ethylcarbamoylmethylamino , 
2 - (N-methylcarbaraoyl ) e thylamino , 
2 - (N-e thy Icar bamoyl ) ethylamino and 
3 - (N-methylcarbamoyl ) propylamine ; 

N, N-diraethylcarbamoylmethylamino , 

N-ethyl-N-methylcarbamoylmethylamino 

N,N-diethylcarbaraoylmethylamlno, 

2- (N,N-dimethylcarbamoyl ) ethylamino , 

2- (N,N-diethylcarbamoyl) ethylamino 

and 3- (M,N-dimethylcarbamoyl) propyl- 
amino; 

2-aminoethylaraino, 3-arainopropyl- 
amino and 4-aminobutylamino; 
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for (l-4C)allcylanilno- 
(2-4C)aIkylamino: 

for di-I(l-4C)alkylIamino- 
( 2 - AC ) alky lamino : 

for phenyl- (l-4C)allcylainino: 
for phenoxy-(2-4C)alkylaniino: 
for anilino-(2-4C)alkylamino: 
for phenylthio-( 2- 4C) alky lamino: 
for (l-4C)alkoxycarbony lamino: 

for (l-4C)alkylsulphonylamino: 

for halogeno- ( 2-4C) alkanoylaraino : 

for hydroxy- (2-4C)alkanoylamino: 

for (l-4C)alkoxy-(2-4C)- 
alkanoylamino : 
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2-methylaminoethylaraino , 2-ethyl- 
aroinoethy lamino , 2-propylamino- 
ethy lamino, 3-ittethylaminopropyl- 
amino, 3-ethylaminopropylaraino and 
4-methylamihobutylamino ; 

2-dimethylaminoethy lamino , 

2. ( N-e thy 1-N-me thy lamino ) ethy lamino , 

2-diethy laminoethylamino , 

2- dipropylaminoethylamino, 

3- dimethylaminopropy lamino , 
3*diethylaminopropylamino and 

4- dimethylaminobutylamino ; 
benzylamino, phenethylanino and 
3-phenylpropylamino; 

2 - phenoxye thy lamino and 

3- phenoxypropylamino; 

2- anilinoethylaraino and 

3- anilinopropylamino; 

2 - phenylthioethy lamino and 

3- phenylthiopropylamino ; 
methoxycarbonylaroino, ethoxy- 
cajrbonylamino and propoxy- 
carbony lamino; 

methylsulphonylamino , et;hyl- 
sulphonylamino and propyl- 
sulphonylamino ; 

2- chloroacetamido, 2-bromoacetamido, 

3- chloropropionamido and 3-bromo- 
propionamido; 

2-hydroxyacetamido , 3-hydroxy- 
propionamido and 

4- hydroxybutyramido ; 

2-methoxyacetamido , 2-ethoxy- 
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for carboxy-(2-AC)alkanoylamino: 



for (l-4C)alkoxycarbonyl-. 
( 2-4C) alkanoylamino : 



for carbamoyl- (2-4C)alkanoyl - 
amino: 



for N-(l-4C)alkylcarbamoyl. 
( 2 - 4C ) alkanoy lamino : 



for N,N-di-[(1.4C)alkylJ. 
carbamoyl- ( 2 - 4C ) alkanoylaraino : 



for amino«(2-4C)alkanoylaminoj 

for (l-4C)alkylamino-{2-4C)- 
alkanoylamino: 



acetamido, 2-pE^poxyacetamido, 
3-methoxypropionamido, 

3- ethoxypropionamido and 

4 - me thbxybutyramido ; 

2- carboxyacetamido, 

3- carboxypropionamido and 

4- carboxybutyramido; . 

2-methoxycarbonylacetamido, 

2- ethoxycarbonylacetajnido , 

3- methoxycarbonylpropionainido and 
3-ethoxycarbonylpropionamido ; 

2- carbaraoylacetamido, 

3- carbamoylpropionaraido and 

4- carbamoylbutyramido; 

2- (N-methylcarbamoyl ) acetamldo , 

2 - ( N-ethylcarbamoyl ) acetamido , 

3- (N-methylcarbamoyl )propiortamido, 

3 - (N-ethylcarbamoyl ) propionaraido and 

4- (N-methylcarbamoyl ) butyramido ; 

^"(ll»ll-di"»ethylcarbamoyl)acetamido, 

2- (N-ethyl-N-raethylcarbamoyl)- 
acetamido , 2- (N, N-diethylcarbamoyl ) - 
acetamldo, 3-(N,N-dimethyl- 
carbamoyl ) propionamido , 

3- (N, N-diethylcarbamoyl) - 
propionamido and 4-(N,N-di- 
methylearbamoyl ) butyramido ; 
2-aminoacetamido, 3-amino- 
propionamido and 4-aminobutyramido; 

2-methylaminoacetamido, 
2-ethylaminoacetamido , 
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3 



2 



3 



propylaninoacetamido , 
raethylamlnopropionamido , 
ethylaminopropionamido and 
methylainLnobutyrainido ; 



for di-I(l-4C)alkyllamino-(2-4C)- 
alkanoylamino : 



2 



dimethylaminoacetamido , 
(N-ethyl-N-raethylamino ) acetamido , 
diethylaminoacetamido , 
dimethylaminoproplonamido , 
diethylaminopropionamido and 
diinethylaniinobutyramido • 



2 



2 



3 



3 



When R} is (1-3C)alkylenedioxy the oxygen atoms of each such group occupy adjacent positions on the 
quinazdine ring. 

Suitable values for the substituents which may be present on the phenyl ring when is benzamido or 
benzenesulphonamido, is benzamido or on a R^ substituent which contains an aniline, phenoxy or phenyl 
group include, for exannpie:- 
Ibr halogeno: fluoro, chloro and bromo; 

for (1-4C)a!kyl: methyl, ethyl and pixjpyl; 

for (1-4C)alkoxy: methoxy, ethoxy and propoxy. 

A suitable value for R^ when it is halogeno is, for example, f luoro, chloro, bromo or iodo; and when it is (2- 
4C)alkanoyl is, for example, acetyl, propionyl or butyryl. 

A suitable pharmaceutically-acceptable salt of a quinazoline derivative of the invention is, for example, an 
add-addition salt of a quinazdine derivative of the invention which is sufficiently basic, for example, an acid- 
addition salt with, for example, an inorganic or organic add, for example hydrochloric, hydrobromic, sulphuric, 
phosphoric trif luoroacetic, dtric or maleic add. In addition a suitable pharmaceutlcaliy-acceptable salt of a quir 
nazoline derivative of the invention which is suff idently addle is an alkali metal salt, for example a sodium or 
potassium salt, an alkaline earth metal salt, for example a calcium or magnesium salt, an ammonium salt or- 
a salt with an organk: base which affords a physidogteally-acceptable cation, for exiample a salt with methy- 
lamine, dimethylamine. trimethylamirie, piperidine, morpholineor tris-(2-hydroxyethyl)amine. 

Particular novel compounds of the invention indude, for example, quinazoline derivatives of the formula 
I, or pharmaceutlcaliy-acceptable salts thereof, subject to the exdusions defined hejreinbefore, wherein:- 

(a) m Is 1 or 2 and each R< is independently hydroxy, (1wiC)alkoxycarix)nyl, (1-4C)alkyl, (1-4C)alkoxy or 
(1-3C)alkylenedioxy; and n and R^ have any of the nneanings defined hereinbefore or in this section relating 
to particular novel compounds of the Invention; 

(b) m is 1 or 2 and each R^ is independently hydroxy, amino. (1-4C)alkoxycartx)nyl, (1-4C)alkyl. (1-4C)al- 
koxy, (1-3C)alkylenedtoxy, halogeno-(1-4C)alkyi (but trifluoromethyl is exduded), (1^C)alkylamino-(1- 
4C)alkyl. di-[(1-4C)alkyllamino-(1-4C)alkyl, piperidino-{1-4C)alkyl, morphdino-(1-4C)alkyl, piperazin-1-yl- 
(1-4C)alkyl, hydroxy-(2-4C)alkylthio-(1-4C)alkyl, hydroxy-{2-4C)alkoxy, (1-4C)alkoxy-(2-4C)alkoxy, (1- 
4C)alkoxycarbonyl-(1-4C)alkoxy, carbamoyl-(1-4C)alkoxy, (1-4C)alkylamino-(2-4C)alkoxy, di-((1-4C)al- 
kyl]amino-(2-4C)alkoxy, hydroxy-(2-4C)alkylamino, (1^C)a!koxy-{2-4C)alkylamino, (1-4C)alkylamino-(2- 
4C)alkylamino, dl-t(1-4C)alkyl}amino-(2-4C)alkylamino. (2-4C)alkanoylamino, hydroxy-(2-4C)alkanoyla- 
mino or (1-4C)alkoxy-(2-4C)alkanoylamino; and n and R2 have any of the meanings defined hereinbefore 
or in this section relating to particular novel compounds of the invention; 

(c) m Is 1 r 2 and each R^ is independently hydroxy. (1 -4C)alkoxy . (1.3C)alkylenedioxy, hydroxy-(2-4C)al- 
koxy. {1-4C)alkoxy-(2-4C)alkoxy. (1-4C)alkoxycarbony1-(1-4C)alkoxy, carbamoyl-(1-4C)alkoxy or di-[(1- 
4C)alkyl]amino-(2-4C)alkoxy; and n and R^ have any of the meanings defined hereinbefore or In this sec- 
tion relating to particular novel compounds of the invention; 

(d) m is 1 or 2 and each R' is independently amino, hydroxy-(2-4C)alkylamino, (1-4C)alkoxy-(2-4C)alky- 
lamino, di-[(1-4C)alkyl]amino-(2-4C)alkylamino. (2-4C)alkanoylamino. hydroxy-{2-4C)alkanoylamino or 
(1-4C)alkoxy-<2-4C)alkanoylamino; and n and R* have any f the meanings defined hereinbefore or in this 
section relating to particular n vel compounds of the inventton; 
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20 



2S 



35 



40 



45 



SO 
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* 9en<K1-4C)alkyl (but Irifluoromethy) is LdS) rw^L,^ ^^^''''^'^"-^-^ (1-4C)alky.thio ha o- 

M. *f -4C)a.kyllamlno^l^C)alM. -prri^^^ (1-4C)a,kylan,i,!l(l!:,Git 
4C)alky«. hydroxy-(2-4C)alkoxy-(l4QSM 'non>ho»ino-(1^C)alkyl, piperaziil-^-M 

4C)a(kyl. hydroxy-(2-4C)a.ky(thfo-(1^craM ?1T/I^f ^^''^^^^^^ (1-40^^(11 

M. ';alogeno-(2^C)a.koxy:hydroxy-(2^^^^^^ cyan^^f^.'Sal" 
4C,a(koxy. carbamoyl-(1-4C)4oxy: (1-4C)alkoxycartonSi: 
(1-4C)alkoxy-(2-4C)alkanoy(oxy. phen;^^^^^^^^^^^^^ 

peridino-(2-4C)alkoxy. nKHpholh^<;(2^C)al(^x! S ^* P''^;°^-(2-4C)alkoxy, an,lino-(2-4C)alkot ol 
(1-4C)alkoxy-(2-4C)alkZSno;(t!fi?k^^^^^^^^^^ 

m,no. (2-4C)a.kanoy.amino. benzLidaa^Su^^^^^^^ *''-K1-4C)alkylJamino-(2-4C)Sa 
m,nc, hydrcxy-(2-4C)a.kanoylamino. l^fSorSlic^^^^ 

4C)alkanoylamino: and n and R2 have any ofVhTZnt^J^Jr w?'"'"^ (1-4C)alkoxycart,on^^2- 
to parbcular novel compounds of the Inventn ''^^'"''efo'^ or in this section relating 

Pholino. (1-4C)alkylth,o. hiogeno^nSkS^lb '^^^^^^ *-[(1-4C)alkyl]amino. piperSIJo m^J' 

P''«"y-(1-4C)alkoxy. an,lin«^JSSkor^;S^f7^'^^*^^^^''^°'^ 
Sr^J r^^*^'"*"' ''^'°9""°-<2-4C)alkanoylamino^^ J^^^^ 

(2-4C)alkanoylamino; and n and R2 have anv «f fhl 2-oxopyrrolidin-1-y| or (1-4C)alfa>vv 

.ating to particular novel con^nds rh:;'>:ntn!^^^^^^^ '^'^^ "-'"'-^o- or in tllSlI^X" 

to particular novel compounds of the invention ^ ^^""^ hereinbefore or in this section «la«% 

whe^ln^t'tCroTCr^^^^^ 

hoxy or6j.„ethylenedi(iy:and ^-^tM. 7-methyl. finnethoxy. 7-methoxy. 6.7-dime- 
lK^}n IS arnshloro. 3'-bromo or 3'-methy|- 

'^''T^^T^T'T'''^^ acid-addition salt thereof. 

aph£ceutS!;S~^^^^^ 

methylan.lino)quinazollne. 7-hydroxy-4-(3^ethvLn^^^^ 

rf:rerT'""^-^<^^-^^^^^^^^ «-'M-4-(3'.methWanHlnoZn3io- 
-^andeacSE^treprdX;;^^^^^^^^^^^ 

thoxy methylenedtoxy. dibromLe^ C^hXtt^^ ethoxycarbonyl. methyl, ethyl, met^xy 
thyl. 2-hydroxyethoxy. S-hydraxypropoxyJ^etJoZ^^^ P'Perazln-1-ylmethyl. 2-hydroxyethylthS 
Propoxy.methoxycarbonylmethc^y.ethoxyL^^^^^ 2-e^hoxyethoxy. 3-methoxypropoxy. iethoxy- 
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ethoxyacetamtdo; * 

n is 1 or 2 and each is independ ntly f luoro. chloro. bromo. trif luoromethyl. methyl or ethyl; 

or a pharfnaceutically-acceptable salt thereof. 

A further preferred compound of the invention is a quinazoline derivative f the formula I 
wheiein (R<)„ is S-hydroxy. Z-hydroxy, 6.7-dihydroxy, 6-amino, 7-amino, S-methyl. 6.7-dimethyl, 7-methoxy. 
6,7-dimethoxy, e-hydroxy-7Hmethoxy. 7-hydroxy-6-methoxy, 6,7-methylenedioxy, e-(2-hydroxyethylthfome- 
thyi), 7-(2-hydroxyethoxy)-6-methoxy. 6,7-dK2-hydroxyethoxy), 6-methoxy-7-(2-methoxyethoxy), 7-carba- 
moytmethoxy-6-methoxy, 7-(2-dimethyiaminoethoxy)-6-methoxy, 6-{2-methoxyethylamino), 6-acetamido or 
7-(2-methoxyacetamido); and 

(R2)„ is 4*-fluorD, 3-chloro. 3*-bromo, 3'-methyt. 3*-trifluoromethyl or 4*.fluoro-3'-trif luoromethyl: 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A further preferred compound of the invention is a quinazoline derivative of the formula I 
wherein (R^)„, is 6-amino. 7-amino, 6-<2-methoxyethylamlno), 6-acetamido or 7-(2Hfnethoxyacetamldo); and 
(R^„ is 3'-chloro. 3*-methyl or 3*-trifluoromethyl; 
or a pharmaceutically-acceptable acid addition salt thereof. 

Afurther specific preferred compound of the invention is the following quinazoline derivative of the formula 
I. or a pharmaceutically-acceptable acid-addition salt thereof:- 

6.7-dimethoxy-4-(3*-trifluoromethylanaino)quinazoline. 6-hydroxy-7-methoxy-4-(3-methylanaino)quinazo- 
line, 7-hydroxy-6-methoxy-4-(3-methylani!ino)quinazoline, 7-amino-4-{3*-methyianiIino)quinazoline, 6-ami- 
no-4-(3*-methylanllino)quinazoline, 6-amino-4-(3-chloroaniiino)quinazoline, 6-acetamido-4-(3'-methylanili- 
no)quinazoiine, 6-(2-methoxyethylamlnoH-(3-methylanilino)quinazoline. 7-(2-methoxyacetamidoH-{3- 
methylanHino)quinazoIine, 7-(2-hydroxyethoxy)-6-methoxy-4-(3'-methylanlllno)quinazoline or 7-(2-methox- 
yethoxy)-6-methoxy-4-(3*-niethylanilino)quinazoline. 

A lurtha* preferred compound of the Invention Is a quinazoline derivative of the formula I 
wherein m Is 1, 2 or 3 and each R^ is independently hydroxy, amino, ureido. methoxycarbonyl, ethoxycarbonyl. 
hydfoxyamino, trifluoromethoxy, methyl, ethyl, methoxy, ethoxy, propoxy, isopropoxy. butoxy, methylene- 
dloxy, ethylenedioxy, methylamino, ethylamino, dimethylamino, diethylamino, piperidino, morpholino, me- 
thylthlo, ethylthio. bromomethyl, dibromomethyl, methoxymethyl, piperidinomethyl. morpholinomethyl, piper- 
azin-1-ylmethyl, methoxyethoxymethyl. methylthiomethyl. 2-hydroxyethylthiomethyi, anilinomethyl, phenyl- 
thiomethyl.cyanomethyl. 2-bromoethoxy. 2-hydroxyethoxy, S-hydroxypropoxy, 2-methoxyethoxy, 2-ethoxye- 
thoxy, 3-methoxypropoxy, 3-ethoxypropoxy, methoxycartjonylmethoxy, ethoxycarbonylmethoxy, carbamoyl- 
methoxy, 2-dimethy1amlnoethoxy, 2-diethylaminoethoxy. 2-methoxyacetoxy, benzyloxy. 2-anilinoethoxy. 2- 
plperidinoethoxy, 2-morpholinoethoxy. 2-{pipera2in-1-yl)ethoxy, 2-hydroxyethylamino. 3-hydroxypropylami- 
no, 2-methoxycthylamlno, 2-ethoxyethylamino. 3-methoxypropylamino, 3-ethoxypropylamino, 2-dimethy1a- 
minoethylamino, 2-diethyfaminoethylamino, 3-dimethylaminopropy!amino, 3-diethylanninopropyIamlno, acet- 
amido. propionamldo, benzamido. 3-phenylureido, 2-chloroacetamido, 2-oxopyrrolidin-1-yl, 2-hydroxyaceta- 
mido. 2-methoxyacetamido or 2-ethoxyacetamido; 

n Is 1 or 2 and each R^ is Independently hydrogen^ fluoro, chloro, bromo, trifiuorometbyl, nitro, cyano, methyl 
or ethyl; 

or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is a quinazoline derivative of the formula I 
wherein (R^)„ Is 6-hydroxy, 7-hydroxy, 6,7-dihydroxy, 6-amino. 7-amlno, 6-ureldo. 6-trifluoromethoxy. 6-me- 
thyl. 6.7-dimethyl. 6-methoxy. 7-methoxy, 6.7-dimethoxy, 6.7-diethoxy, 6-hydroxy-7-methoxy, 7-hydroxy-6- 
methoxy. 6-amino-7-methoxy, 6-amlno-7-methylthio, 5-amino-6,7-dimethoxy. 6-methoxy-7-isopropoxy. 6,7- 
methylenedioxy, 6J-ethyfenedioxy, 6-dimethy1amino, 6-methoxymethyl, 6-(2-methoxyethoxymethyl). 6-cya- 
nomethyl. 7H2-hydroxyethoxy)-6-methoxy, 6.7-di-(2-hydroxyethoxy), 6-(2-methoxyethoxy), 6-methoxy-7-(2- 
methoxyethoxy), 6.7-di-(2-methoxyethoxy). 7-(2-bromoethoxy)-6-methoxy. 7-benzyloxy-6-methoxy, 6-(2- 
methoxyethylamino), 6-acetamido, 6-(2-chloroacetamido), 6-(2-methoxyacetamido) or 7-(2-methoxyacetami- 
do); and (R2)„ Is hydrogen, 4 -fluoro. 3--chloro, 3'-bromo. 3\4'.dichloro, 4'.fluoro-3'-chloro. 3'-trifluoromethyl, 
4'-fluoro-3 -trif luoromethyl, 3'-nltro, 3*-nitro-4 -chloro, 3*-nitro-4*-fluoro or 3'-methyl; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

Afurt her specific preferred compound of the invention is the following quinazoline derivative of the formula 
I, or a pharmaceutically-acceptable acid-addition salt thereof:- 

4-(3*-chloro-4'-fluoroanilino)-6.7-dlmethoxyquinazoline, 4.(3\4*-dlchloroannino)-6,7-din>ethoxyquinazoline, 
6,7-dimethoxy-4-(3-nitroanilino)quinazoline, 6.7-diethoxy-4-(3*-methylanilino)quinazollne. 6-methoxy-4-(3'- 
m thy1anilino)quinazollne. 4-(3*-chloroanilino)-6-melhoxyquinazoline, 6,7-ethylenedioxy-4-(3'-methylanili- 
no)quinazoline, 6-amlno-7-methoxy-4.(3 -methylanilin )quinazoline. 4-(3'-melhylanaino)-6-ur idoquinazoline 
or6-(2-methoxyethoxymethyl)-4-(3-methyianiIino)quinazoline, 
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A further preferred compound of th inv ntion is a quinazoline derivative of the ftormula I 
%vherein (Rt )„ is 6-hyd««y. Z^ydroxy. 6.7-dihydroxy. 6-amino. 7-amino. 6-ureido. 6-trifluorofnethoxv e-m«. 
«iy1 6.7-d^thyl. 6-methoxy. 7-methoxy. 6.7-dimethoxy. 6.7-diethoxy. 6-hyd«>x^7^t^^7S™xrt 
ZtJZ^rT^*':!^^"!:..^"^?*^'^^^ 5-amlno^,7Kilmetho,J. 6-2!ethoxy-7^ip^C 

no. ennethoxymethyl. 6-bromomethyI. 6H2-methoxyethoxymethyl). S-cyanomethyi 6-methvlthiom«2!^T 
phenylthiomethyi. 7-<2-hydroxyethoxy)-6-methoxy. 6J-dK2-hydm;cyethoxy)T(2-i.~^ 
thoxyetho,^). ^thoxy-7-(2-methoxyethoxy). 6.7HlK2-methoxyethoxy). M2 Jom<S!^^^ 
benzyloxy-6-methoxy. 6-(2-methoxyethylamino). S-acetamido. 6-ben3.rnido. Ha-chloroS^taST^' 
rwlTr?^""'?^ Z ^-(^-n^^^'^O'^-'^^'-'^ido): and (Ra)„ is hydrogen. 4'-f luoro. 3'-chloa.. 3^^% ?1 
fTuoTo^^ ;""rnThyir ' ' ^'-fluo-^-S'-trifluo^^methyi. S'-nitro. y-ni^-^ioro^^ii^ . 

or a pharmaceutically-acceptable acid-addition salt thereof. 

I ^^J;''^*^^^;^''^'^^'^ compound of the invention is the following quinazoline derivative of the formula 
I. or a pharmaceutically-acceptable acid-addition salt thereof- rormuia 

^J^};^^-'^^^!'°''y^^'^^^^ 6^imethylamino-4-{3-Hnethylanilino)quina2oline 
or6-benzamido-4-(3*-methy«anilino)quinazoline. ""no;quinazoiine, 

hv-l^Z!! derivative of the formula I. or a pharmaceutically-acceptable'salt thereof, may be prepared 
by any process known to be applicable to the preparation of chemically-related compounds. XsuftaWel^ss 
« fc^ example, .llustrated by that used in UK Patent Application No. 2033894. Suc^ processes when uTeTt^ 
a a flrtS^^Ti'f fn"^'^^^^^ P^^-maceutically-acceptable salt thereof a^rp'vidiS 

i!.«:!!^h ^"^^ "'"^'^'^•^ '°"°'^"9 representative examples in which un- 

^aLe o^IlT 'T"; ^ • " ""^ ""^^"'"S^ hereinbefore for a quinazdSe der- 

«try. The preparatK,n of such starting materials is described within the accompanying non-limiting S^te? 

^r^mL":^^ tr r ^"^^^^^ ^-^^ ^ those HiusLtenS 

are withm the ordinary skill of an organic chemist 

(a) The reartfon. conveniently in the presence of a suitable base, of a quinazoline of the formula III (set 
out hereinafter), wherein 2 is a displaceable group, with an aniline of the formula IV. 

forex«mSl1^?'"*r'"* 2 example, a halogeno. alkoxy. aryloxy or sulphonyloxy group, 
for example a chloro. bremo. methoxy. phenoxy. methanesulphonyloxy or toluene-p-sulphonylo^ group, 
o^ii H- > !! f • ^^P*®- 8" <*9anic amine base such as. for examp»e."pyridine. 2.6-lutidine 
S sTm '^*'"«»''y^^7Pyridine. Iriethylamine. morpholine. N-methylmorphE o^ dia^ab^I 
n.?ti ^°''«'^^'"P'e' an alkali or alkaline earth metil carbonate or hydroxide, forex^ 

pie sodium carbonate, potassium carbonate, calcium carbonate, sodium hydroxide or potassium hydrox- 

«„ preferably carried but in the presence of a suitable inert solvent or dBuent. for example 

L met^fereS^Hr 7*'^"°'' '^^^^^""^ ^ acetate, a hajogenated solvent such 

asmethylene chlonde. chloroform or carbon tetrachloride, an ether such as tetrahydrofuran or 1 4-dioxan 

dli,rh'!lf.i^«r'M"''\K!.*°'"^'!!;.°^^^ "'"^'^^ ""^'^ N.N-dimethylformamkle. N.n: 

dmie hy^acetamde.N-methylpyrroli^^^^ 

out at a temperature in the range, for example. 10 to 150°C. preferably in the range 20 to 80»C 

h« J«f r S*^^^"^* ^o'^^'a I n«y be obtained from this process in the form of the free 

base or alternatively It may be obtained in the form of a salt with the acid of the formula H-2 wherein 2 

m«Vi^ hereinbefore. When it is desired to obtain the free base from the salt, the salt 

may be treated with a suitable base as defined hereinbefore using a conventional procedure 

(b) For the production of those compounds of the formula I wherein Ri or R2 is hydroxy, the cleavage of 

a quinazoline derivative of the formula I wherein Ri or R2 is (1-4C)alkoxy «eavage or 

a trairfofmf«J^%'!^**°l"'^^ conveniently be carried out by any of the many procedures known for such 

a transformation. The reaction may be carried out. for example, by treatment of the quinazoline derivative 

an a^TJi^^J i't^'^t!?'""^'?^ '""^ ^'""^ ^'^-^^^''^'ate or. for example, by treatmeTw^h 
an alkal. metal diarylphosphide such as lithium diphenylphosphide. Alternatively the cleavage reaction 

SumZr,ri2 T'^i^"- 'V^"'''^- ''^ •'^^'^^"^ •'^^ quinazoline derivative with a boron or 
a sS iTif ! ^"T tnbremide. Such reactfons are preferably carried out in the presence of 

thHS^mZli^ P "* hereinbefore and at a suitable temperature as illustrated in 

cne accompanying Examples. 

!?rr^TJ.l!! ""'1"**°" compounds of the formula I wherein R' or R^ is a (1-4C)alkylsulphinyl or 

(1-4C)arkylsulphonyl group, the oxidation of a quinazoline derivative of the formula I wherein Ri or R2 is 
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a (1-4C)alkylthio group. « ' 

A suitable oxidising ag nt is, for xampie, any agent known in the art for the oxklatton of thk> to sul- 
phinyl and/or sulphonyl, for example, hydrogen peroxide, a peradd (such as 3-chloroperoxybenzotc or per- 

5 oxyacetic acid), an alkali metal peroxysulphate (such as potassium peroxymonosulphate), chromium tn- 

oxkle or gaseous oxygen in the presence of platinium. The oxidation Is generally carrrled out under as 
mild condftk>ns as possible and with the required stotchkmetric amount of oxidising agent in order to re- 
duce the risk of over oxidation and damage to other functional groups. In general the reaction is carried 
out in a suitable solvent or diluent such as methylene chlonde, chloroform, acetone, tetrahydrofiiran or tert- 

10 butyl methyl ether and at a temperature, for example. -25 to 50**C, convenientiy at or near ambient tenv 

perature. that is in the range 1 5 to dS^'C. When a compound carrying a sulphinyl group is required a milder 
oxidising agent may also be used, for example sodium or potassium metaperiodate, convenientiy in a polar 
solvent such as acetic ackl or ethanol. it will be appreciated that when a compound of the formula i con- 
taining a (1-4C)alkylsulphony( group Is required, it may be obtained by oxidation of the corresponding (1- 

IS 4C)alkylsulphinyl compound as well as of the corresponding (1-4C)a!kylthk> compound. 

(d) For the production of those compounds of the formula I wherein Is amino, the reduction of a quina- 
zoline derivative of the formula 1 wherein is nitro. 

The reduction may convenientiy be carried out by any of the many procedures known for such a tranis- 
formation. The reduction may be carrried out, for example, by the hydrogenation of a solution of the nitro 

20 ■ compound in an Inert solvent or diluent as defined hereinbefore In the presence of a suitable metal catalyst 
such as palladium or platinum. A further suitable reducing agent is, for example, an activated metal such 
as activated Iron (produced by washing Iron powder with a dilute solution of an acid such as hydrochloric 
add). Thus, for example, the reduction may be carried out by heating a mixture of the nitro compound and 
the activated metal In a suitable solvent or diluent such as a mixture of water and an alcohol, for example, 

25 methanol or ethanol, to a temperature In the range, for example, 50 to 1 50^, convenientiy at or near 70^C. . 

(e) For the production of those compounds of the formula I wherein R^ Is (2-4C)alkanoylamlno or substi- - . 
tuted (2-4C)alkanoylamino. ureldo, a-phenylurekio or benzamido, or R^ is acetamido or benzamido, the . 
acylation of a quinazdine derivative of the formula I wherein R^ or R^ Is amino. 

A suitable acylating agent is, for example, any agent known in the art for the acylation of amino to , 

30 acylamino, for example an acyl halide, for example a (2-4C)alkanoyl chloride ortromide ore benzoyl chlor- 

\de or bromide, convenientiy in the presence of a suitable base, as defined hereinbefore, an alkanoic acid . 
anhydride or mixed anhydride, for example a (2-4C)alkanoic add anhydride such as acetic anhydride or ^ 
the mixed anhydride formed by the reaction of an alkanoic acid and a (1-4C)alkoxycarbonyl halide, for exr . 
ample a (1-4C)alkoxycart)onyl chloride. In the presence of a suitable base as defined hereinbefore. For . 

35 the production of those compounds of the formula i wherein R^ is ureido or 3-phenylureldo. a suitable acy- - 

latlng agent is. for example, a cyanate, for example an alkali metal cyanate such as sodium cyanate or, 
for example, an isocyanate such as phenyl isocyanate. In general the acylation is carried out In a suitable 
inert advent or diluent as defined hereinbefore and at a temperature, in the range, for example, -30 to 
120^C, convenientiy at or near ambient temperature. 

40 (f) For the production of those compounds of the formula I wherein R^ is (1-4C)alkoxy or substituted (1- 

4C)alkoxy or R^ is (1-4C)alkylamino or substituted (1-4C)alkylamino. the alkylation. preferably in the pres- 
ence of a suitable base as defined hereinbefore, of a quinazdine derivative of the formula I wherein R^ is 
hydroxy or amino as appropriate. 

A suitable alkylating agent is, for example, any agent known in the art for the alkylation of hydroxy to 

45 alkoxy or substituted alkoxy, or for the alkylation of amino to alkylamino or substituted alkylamino, for ex- 

ample an alkyl or substituted alkyi halide, for example a (1-4C)alkyl chloride, bromide or Iodide or a sub- 
stituted (1-4C)alkyl chloride, bromide or kxlide, in the presence of a suitable base as defined hereinbefore, 
• in a suitable inert solvent or diluent as defined hereinbefore and at a temperature in the range, for example, 
10 to 140*C, convenientiy at or near ambient temperature. 

50 (g) For the production of those compounds of the formula I wherein R^ Is a carboxy substituent or a sub- 

stituent which indudes a cart>oxy group, the hydrolysis of a quinazdine derivative of the formula I wherein 
R^ Is a (1-4C)alkoxycart>ony1 substituent or a substituent which Indudes a (1.4C)alkoxycarbonyl group. 

The hydrdysis may convenientiy be performed, for example, under basic conditions as illustrated in 
the accompanying Examples. 

55 (h) For the production of those compounds of the formula I wherein R^ is an amino-, oxy-, thio- or cyano- 

substituted (1-4C)alkyl substitu nt. the reactton, preferably in the presence f a suitable base as defined 
hereinb fore, of a quinazdine derivative of the formula I wherein R» is a (1-4C)alkyl substituent b aring a 
displaceade group as defined hereinbefore with an appropriate amine, alcohol, thiol or cyanide. 
The reaction is pr ferably carried out In a suitable inert solvent or diluent as defined hereinbefore and at 
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a temperature in th range, for exampi . 10 to lOOX. conveniently at r ^ar ambient temperature 

When a pharmaceutically-acceptable salt of a quinazoline derivative of the formula I is required it mav 
be obtained, for example, by reaction of said compound with, for example, a suitable acid using a conventional 

PfOCGOurG. ■ ■ 

Many of the intermediates defined herein are novel, for xample. those of the formula HI and these are 
provided as a furtherfeature of the invention. Moreover some of the starting materials for use in process variant 
(d) described hereinbefore, namely those compounds of the formula I wherein m is 2 or 3 and one of the Ri 
groups IS nitro. are not only novel but also active as inhibitors of receptor tyrosine kinase. Accordinglv these 
compounds are provided as a further feature of the invention. 

As stated hereinbefore the quinazoline derivative defined in the present invention possesses anti-cancer 
activity which is believed to arise from the receptor tyrosine kinase inhibitory activity of the compound These 
properties may be assessed, for example, using one or more of the procedures set out below:- 

(a) An invitro assay which determines the abHity of a test compound to inhibit the enzyme receptor tyrosine 
kinase. Receptor tyrosine kinase was obtained in partially purified form from A-431 ceils (derived from hu 
man vulval carcinoma) by procedures related to those described by Carpenter et al.. J. Bid Chem 1979 
254. 4884. Cohen et aL. J. Btol. Chem.. 1982. 257. 1 523 and by Bcaun et al.. J.'eiol. Chem. . 1984. 259.' 

/^"^^^ ""^^^ '° confluence using Dulbecco's modified Eagle's medium (DMEM) containing 
5 /, fetal calf serum (FCS). The obtained cells were homogenised in a hypotonic borate/EDTA buffer at pH 
10.1. The homogenate was centrifuged at 400 g for 10 minutes atO-4<'C. The supernatant was centrifuged 
at 25.000 g for 30 minutes at O^'C. The pelleted material was suspended in 30 mM Hopes buffer at pH 
7.4 containing 5% glycerol. 4 mM benzamidine and 1% Triton X-100. stirred for 1 hour at 0-4°C and re- 
centrifuged at 100.000 g for 1 hour atO-4«C. The supernatantr containing solubOised receptor tyr(»ine kin- 
ase, was stored in liquid nitrogen. 

Fortest purposes 40 )il of the enzyme solutkin so obtained was added to a mixture of 400 (xl of a mixture 
of 150 mM Hopes buffer at pH 7.4, 500 (tM sodium orthovanadate, 0.1% Triton X-100. 10% glycerol 200 
Ml water, 80 nl of 25 mM DTT and 80,il of a mixture of 12.5 mM manganese chloride. 125 mM magn^ium 
chloride and distilled water. There was thus obteined the test enzyme solution. 

Each test compound was dissolved in dimethylsulphoxide (DMSO) to give a 50 mM solution which 
was diluted with 40 mM Hopes buffer containing 0.1% Triton X-100. 10% glycerol and 10% DMSO to giye 
a 500 nM solutton. Equal volumes of this solution and a solution of epidermal growth factor (EGF- 20 uq/ml) 
were mixed. • f a / 

fr^lATP (3000 Ci/mM. 250 jiCi) was diluted to a volume of 2 ml by the addition of a solution of ATP 
(100 nM) in distilled water. An equal volume of a 4 mg/ml sdutfon of the peptide Arg-Arg-Leu-lle-Glu-Asp- 
Ala-Glu-Tyr-Ala-Ala-Arg-Gly in a mixture of 40 mM Hopes buffer at pH 7.4. 0.1% Triton X-IOO and 10% 
glycerol was added. 

The test compound/EGF mixture solution (5 |il) was added to the test enzyme solution (10 pi) and the 
mixtore was incubated at 0-4«C for 30 minutes. The ATP/peptide mixture (10 jU) was added and the mixture 
was incubated at 25°C for 10 minutes. The phosphorylatkjn reactton was terminatwl by the addition of 5% 
trichloroacetic acid (40 |il) and bovine serum albumin (BSA; 1 mg/ml. 5 nl). The mixture was allowed to 
stand at 4»C for 30 minutes and then centrifuged. An aliquot (40 (J) of the supernatent was placed onto a 
strip of Whatman p 81 phosphocellulose paper. The strip was washed in 75 mM phosphoric acid (4x10 
ml) and blotted dry. Radfoactivity present in the filter paper was measured using a liquid scintillation coun- 
ter (Sequence A). The reaction sequence was repeated In the absence of the EGF (Sequence B) and again 
in the absence of the test compound (Sequence C). 

Receptor tyrosine kinase inhibition was calculated as follows:- 

% Inhibition = "'00 - (^-B)^ 
C — B 

The extent of inhibition was then determined at a range of concentrations of test compound to give 
an ICso value. 

(b) An in vitro assay which determines the ability of a test compound to inhibit the growth of the human 
naso-pharyngeal cancer cell line KB. 

KB cells were seeded into wells at a density of 1 x 10* - 1.5 x 10* cells per well and grown for 24 houre 
in DMEM suppi mented with 5% FCS (charcoal-stripped). Cell growth was determined after incubation 
for 3 days by th xtent f metebolism of MTT tetrazolium dye to furnish a bluish colour. Cell growth was 
then determined in the presence of EGF (10 ng/ml) or in the pres nee of EGF (10 ng/ml) and a test com- 
pound at a range of concentrations. An ICso value could then be calculated. 

(c) An in vivo assay in a group of male rats which determines the ability of a test compound (usually ad- 
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ministered orally as a ball-milled suspension in 0.5% polysorfoate) to Inhibit the stimulation of liver hepa- 
tocyte growth caused by the admlntstratton of th growth Victor TGFa (400 |Ag/kg subcutaneously. usually 
dosed twice, 3 and 7 hours respectively after the administiBtion of th test compound). 
5 In a control group of rats, th administration of TGFa causes on aveiage a 5-fold stimulation of liver hep- 

atocyte growth. 

Cell-growth in the control and test aninr^als is determined as follows:- 

On the morning of the day after the dosing of the test compound (or 0.5% polysorbate in the control group), 
t h animals are dosed with bronK>deoxyuridine (BrdU; 1 00 mg/kg intraperitoneally). The animals are killed four 

10 hours later and the livers are excised. 

Slices are cut from each liver and the uptake of BrdU is determined by a conventional immunohistochemical 
technique similar to that described on pages 267 and 268 of an artide by Goldsworthy et al. in Chemically 
Induced Cell Proliferation: Implications for Risk Assessment, Wiley-Liss Inc.. 1991. pages 253-284. 
Further tests were carried out using a range of doses of the test compounds to allow the calculation of an ap- 

15 proximate ED50 value for the Inhibition of liver hepatocyte proliferation as determined by inhibition of the uptake 
of BrdU. V- 

Although the pharmacological properties of the compounds of the formula I vary with structural change 
as expected, in general activity possessed by compounds of the formula I may be demonstrated at the following 
concentratk)ns or doses in one or more of the above tests (a), (b) and (c):- 

20 Test (a):- ICso In the range, for example. 0.0005-1 ^M; 
Test (b):- IC50 in the range, for example. 0.01 -1 0 nM; 
Test (c):- EDso in the range, for example, 1-100 mg/kg. 

Thus, by way of example, the compound 6.7-dimethoxy-4-(3*-methylanilino)qulnazoline has an IC50 of 
0.005 iiM in Test (a), an ICn of 0.05 fiM in Test (b) and an ED50 of <5 mg/kg in Test (c); the compound 6.7- 

25 dimethoxy-4-(3'-trifluoromethylanaino)quinazoline has an ICso of 0.01 |iM in Test (a) and an IC50 of 0.3 \M In 
Test (b); the compound 6-amlno-4-(3'-methylanilino)quinazoline has an IC50 of 0.055 jiM in Test (a), an ICgo 
of 1 |iM in Test (b) and an ED50 of <5 mg/kg in Test (c); the compound 6-acetamido-4-(3'-methylanilino)quina- 
zoline has an ICso of 0.01 ^M In Test (a) and an ICso of 0.65 |tM in Test (b); and the compound 7-(2-hydroxye- 
thoxy)-6-methoxy-4-(3'-methylanOino)quinazoline has an ICso of 0.005 \M In Test (a) and an IC50 of 0.14 

30 in Test (b). 

As stated hereinbefore the compound 4-anillno-6,7-dimethoxyquinazoIihe is known and is stated to pos- 
sess bronchodllator and/or hypotensive properties. There is no disclosure that the other quinazollne deriva- 
tives excluded from the definition of the inventk>n possess pharmacological properties. 

According to a further aspect of the invention there is provided a pharmaceutical composition which com- 

35 prises a quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt thereof, as defined here- 
inbefore or a quinazoline derivative selected from 4-(4'-hydroxyanilino)-6-methoxyquinazoline, 4-(4'-hydrox- 
yanillno)-6,7-methylenedioxyquinazoline, 4-(4'-hydroxyanilino>-6,7,8^trimethoxyquinazoline, 6-amino-4-(4'- 
aminoanilino)quinazoline and 4-anaino-6-methylquinazoline or the hydrochloride salt thereof, in association 
with a pharmaceutically-acceptable diluent or carrier. 

40 The composition may be in a form suitable for oral administration, for example as a tablet or capsule, for 

parenteral injection (including intraveous. subcutaneous, intramuscular, intravascular or infusion) as a sterile 
solution, suspension or emulsion, for topical administration as an ointment or cream or for rectal administration 
as a suppository. 

In general the above compositions may be prepared in a conventional manner using conventional excl- 
45 pients. 

The quinazollne will normally be administered to a warm-blooded animal at a unit dose within the range 
5-5000 mg per square meter body area of the animal, i.e. approximately 0.1-100 mg/kg. and this normally pro- 
vides a therapeutically-ef fectfve dose. A unit dose form such as a tablet or capsule will usually contain, for ex- 
ample 1-250 mg of active ingredient Preferably a daily dose in the range of 1-50 mg/kg is employed. However 
so the daily dose will necessarily be varied depending upon the host treated, the particular route of administration, 
and the severity of the illness being treated. Accordingly the optimum dosage rnay be determined by the prac- 
titioner who is treating any particular patient 

According to a further aspect of the present invention there is provided a quinazoline derivative of the for- 
mula I as defined hereinbefore for us in a method of treatment of the human r animal body by therapy. 
55 We have now found that the compounds of th present invention and those known compounds excluded 

from the definition of th compounds of the Inv ntion possess anti-cancer properti s which are believed to 
arise from their receptor tyrosine kinase inhibitory activity. 

Thus according to this aspect of the inv ntton there is provkled the use of ia quinazolin derivative fthe 
formula I, or a pharmaceutically-acceptable salt th reof, as defined hereinbefore or a quinazoline derivative 



21 



EP 0 566 226 A1 



^r^I^Z '^ -hydrox)^na.noK-methoxyquinazoline. 4-(4--hydroxyaf.iIino).6.7-»nethylenedioxyqulna20- 

^nti^^"j£f- ^''^'^'^^f^^fj^ «Pect of the invention there is provided a method for producing an 
bt!r« « as man. in need of such treatment which com^e^ aSmfn 

Ac r"^K'" ^'^'^^ °' ^ quinazoline derivative as defined immediately ab^f 

^n<irlT °f the dose required forthe therapeutic or prophylactic treatment of a particular 

?thT»^l"r^'^'^ ^1^^ ^ ''^''^'^'"3 °" ^•^^ "^^^ °' administration and tL ^6^1': 

^sageS ' ^ ' '"^/kg. preferably 1-50 J^kg^eZ ■ 

dihJIo f ^'^''"^ hereinbefore may be applied as a sole therapy or may involve in ad 

ttc^e le liSX r °' ^ "^'^ anti-tumour substancL? ^7^1^ 

^ ' ^ ^""T^^' ^'^^'"P'^ vinblastine; alkylating agents, for eximSTcis 

plaun. carboplatm and cyclophosphamide; antimetabolites, for example S-fluc^juraciircytokinL araW^os^dJ 
Tn • °f preferred antimetabolites disclosed in Eu^^^^atenTApS 

tion No. 239362 such as N-{5-IN-(3.4-dihydro-2-methyl-4-oxoquinazolin-6-ylmethyl)-N^ieth^a^^^^^^ 
noylK-glutamic add; intercalating antibiotics, for example adriamycin and bleomydi e^^ ^exSiote 
asparagmase; topoisomerase inhibito.^. for example etoposide; bldogical response IdS^/^aS^ 
terferon; and anti-hormones, for example antioeslrogens such as 'NOLVADE)? (tamoX) oTVor exS Jn' 
t^^Z <*'-«y«"°-3-(4-fluorophenylsulphonyl)-2-hydW2 me 

!T ?T •'^ ^^'^'^^^ °^ simultaneous. sequentialT^^ 

Tiyi * ~'"P°"«"'« Of «^««t^ent Acco«ling fo this aspect of th; inJenfcn t^ere E 

f*"**^^ *-<*'-Mroxyanilino)-6-methoxyquinazoline. 4-(4--hydroxyamC 

hydrochlonde salt thereof and 4-anilino-6.7-dimethoxyquinazoline or the hydrochloride salt thereof and an ad 

ditional anb-tumour substance as def ined hereinbefore for the conjoint treatment of ca^r 

^a^nf^T the quinazoline derivative defined in the present invention is an effective anti-cancer 

nSl^H T^7i' "^^"^^^ ^""^ ''^"^ 'nhibitory properties IJchTqui- 

nazol ne derivative of the invention is expected to possess a wide range of anti-can«ir propertii as re«^2tor 
^os,ne Icmases have been implicated In many common human cancere such as iSLZ anTbreasS^ 

"^""^^^ ^ expected that'aTuSire 

fhaTTt!nt„r„ OK ' anti-cancer activity against these cancere. It is in addition expected 

liana^r^2 L ^« . present .nvention will possess activity against a range of leulcaemias. lymphoid ma- 
XTrS^ ^ carcinomas ancf saroomas in tissues such as the liver. kidJey. prostate 

The imrention will now be illustrated in the following non-limfting Examples In which'; unless otherwise stat- 

Z^^^^I'T^J^'^^.T evaporation in vacuo and work-up procedures were carried out 

after removal of residual solids such as drying agents by filtration- 

oLlT«f "^V^ ''^"'^u temperature, that is in the range 18-25«C and under an atmos- 

phere of an inert gas such as argon; 

wer^.ISo7m'Id'^S'I^/''^''V'f ' T^""""^^ ""'^ ''^^^^"''^ "^"''^ chromatography (IVIPLC) 

r^^ii^ K? H ? ^ ^^^^^ Lichroprep RP-18 (Art 9303) revereed-pha- 

se silica obtained from E. Merck. Darmstadt. Germany; 

(iv) yields are given for illustration only and are not necessarily the maximum attainable; 

lar^t^s determined using a Mettler SP62 automatic melting point ap- 

paratus, an oil-bath apparatus or a Koffler hot plate apparatus 

neiLV^nT^ll'^^ end-products of the formula I were confirmed by nuclear (generally proton) mag- 
were ^I^^^T^IT ""T P'O'O" '"agnatic resonance chemiil shift values 
m mSSe? ^ "^^^ ^^o*" «'"9'et: d. doublet; t. triplet: 

(vii) intermediates were not generally fully characterised and purity was assessed by thin layer chroma- 
tography (TLC). infra-red (IR) or NMR analysis; sea oy mm layer cnroma 

(viii) the following abbreviations have been used:- 
DMF N.N-dlmethylformamkle; 
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DMA N.N-dimethylacetamide; • * 

THF tetrahydrofuran. 

5 Example 1 

A mixture of 4-chloro-6.7-<limethoxyquinazoline (0.3 g). 3-methy1anlllne (0.143 g) and isopropano! (6 ml) 
was stirred and heated to reflux for 1 hour The mixture was cooled to ambient temperature. The precipitate 
was filtered off and washed with cold isopropanol and with diethyl ether. There was thus obtained 6,7-dime- 

10 thoxy-4-(3'-methy1anllino)quinazoline hydrochloride (0.226 g, 51%), m.p. 248-249*0. 

NMR Spectrum: (CD3SOCD3) 2.36 (s. 3H). 3.99 (s, 3H), 4.02 (s. 3H). 7.13 (d. 1H). 7.38 (s, 1H). 7.39 (t 1H), 

7.49 (s, 2H), 8.34 (s. 1H). 8.80 (s, 1H); 

Bemental Analysis: Found C. 61.4; H. 5.4; N, 12.5; 

CirHtTNaOz. HCI requires C. 61 .4: H. 5.4; N, 12.7%. 

IS The 4-chloro-6,7-dimethoxyquinazoline used as a starting material was obtained as follows:- 

Amixtureof 4,5-dimethoxyanthranflic acid (19.7 g) and formamide (10 ml) was stirred and heated to 190'»C 
for 5 hours. The mixture was allowed to cool to approximately 80*'C and water (50 ml) was added. The mixture 
was stored at ambient temperature for 3 hours. The precipitate was isolated, washed with water and dried. 
There was thus obtained 6.7-dimethoxyquinazolln-4-one (3.65 g). 

20 A mixture of a portion (2.06 g) of the material so obtained, thionyi chloride (20 ml) and DMF (1 drop) was 

stirred and heated to reflux for 2 hours. The mixture was evaporated and the residue was partitioned between 
ethyl acetate and a saturated aqueous sodium bicartx>nate solution. The organic phase was washed with water, 
dried (MgS04) and evaporated. The residue was purified by column chromatography using increasingly polar 
mixtures of methylene chloride and ethyl acetate as eluent There was thus obtained the required starting ma- 

25 terial (0.6 g, 27%). 

Example 2 

The procedure described in Example 1 was repeated except that the appropriate aniline was used in place 
30 of 3-methylaniline and, where appropriate, the appropriate substituted 4-chloroquinazoline was used In place 
of 4-chloro-6,7-dimethoxyquinazoline. There were thus obtained, as hydrochloride salts, the compounds de-^ 
scribed in the following table, the structures of which were confirmed by proton magnetic resonance spectro-- 
scopy and by elemental analysis. 
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Example 2 
Cooipd. Mo* 



TABLE I 




6, 7-dimethoxy 
6, 7-diinethoxy 



7-inethoxy 



7 -methoxycarbony 1 



3'-bromo 



B.p. 



3'-chloro 245-247 



>250 

(decomposes) 



6, 7-methylenedioxy 3 '-methyl >280 



3 '-methyl 232-233 



3 '-methyl 206-211 



Notes 



a. The product gave the folloving analytical data: Found C 

^8.3; H, 3.6; N, 10.4; C,,H^^BrN302 . HCl requires C, 48.4; H, 3.8; N, 
10 . SX ; 

and the following characteristic NHR data: (CD3SOCD-) 4.0 (s 3H) 

^.22 (s, 3H,. 7.36 (s. IH). 7.5 2H). 7.76 (™. IH) . 8.02 (™, IH)', 

8.35 (s, IH), 8.66 (s, IH). 

b. The product gave the following analytical data: Found C, 
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60.3; H, 4.3; M. 13.3; CjgH^jNjOj. 1.08HC1 requirek'c, 60.2. H, 4.4j 
N, 13. 2Z. 

and the following characteristic NMH data (CD3SOCD3) 2.36 (s, 3H), 
6.37 (s, 2H), 7.13 (d. 2H). 7.35 (t, IH). 7.37 (s, IH) . 7.49 (m. 2H), 

8.28 (s, IH), 8.78 (s, IH). 

The 4-chloro-6,7-methylenedioxyquinazoline used as a 
starting material was obtained from 4,5-methylenedioxyanthranilic acid 
using analogous procedures to those described in the portion of 
Example 1 which is concerned with the preparation of starting 
' laaterials. 

c. The 4-chloro-7-methoxyquinazollne used as a starting 
material was obtained from 4-inethoxyanthranilic acid using analogous 
procedures to those described in the portion of Example 1 which is 
concerned with the preparation of starting materials, 

d. The reaction mixture was heated to reflux for 2 hours. A 
precipitate was not deposited when the mixture was cooled to ambient 
temperature. The mixture was poured into water (50 ml) and a 
saturated aqueous ammonium hydroxide solution was added dropwise. The 
resultant precipitate was isolated, washed with water and dried. 
There was thus obtained 7-methoxycarbonyl-4-(3'-methylanilino)- 

quinazoline in 47X yield. 

The product gave the following analytical data: Found 
C, 69.8; H, 5.2; N, 13.9; C^yH^jMjOj requires C, 69.6; H, 5.2; N, 
14.3X| 

and the following characteristic NHR data: 

(CD3SOCD3) 2.36 (s, 3H), 3.95 (s, 3H), 6.98 (d. IH). 7.29 (t, IH), 
7.67 (m, 2H), 8.08 (m, IH) , 8.29 (d, IH), 8.68 (s, IH) , 8.70 (s, IH) . 

The 4-chloro-7-methoxycart}onylquinazoline used as a starting material was obtained as follows:- 
Using an analogous procedure to that described in the first paragraph of the portion of Example 1 which 
is concerned with the preparation of starting materials, 4-cart)0xyanthranilic acid (14.2 g) was reacted with 
formamide to give 7*carboxyquinazolin-4-one (8.5 g). A mixture of a portion (4 g) of the material so obtained, 
methanol (40 ml) and concentrated sulphuric acid (2 ml) was stirred and heated to reflux for 6 hours. The mix- 
tur was cooled to ambient temperature and the precipitate was isolated. There was thus obtained 7-methox- 
ycart)onylquinazolin-4-one (5.7 g). 

A mixture of a portion (0.5 g) of the material so obtained, phosphoryl chloride (2 ml) and DMF (1 drop) was 
stirred and heated to reflux for 2 hours. Th mixture was evaporated to giv 4-chloro-7- 
methoxycartxsnylquinazoline which was used without further purification. 

Example 3 

A mixture of 4-chlon>-6.methylquinazoline (0.5 g). 3-methylaniline'(0.33 g) and isopropanol (10 ml) was 
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methy)anilino)quinazoline (0.61 g. 76%) m.p. 24^245^ "^""^ 6-methyM-(3.. 

NMR Spectrum: (CDjSOCD,) 2.38 (S.3H). 2.57 (S.3H). 7.1^.0 (m. 6H) 8 77(8 1H) 8 88^« IHV 
Elemental Analysis: Found C. 67.0: H, 5,5; n. 14.5; ^ '* 

CieHisNj. HCI requires C, 67.2; H, 5.6; N, 14.7%. 

I''.^i;t«*^r«^"'!!r^*'"'""?"* ^ obtained as follows- 

AmixtureofeHmethylquina2Olln-4-one(10g; J. Med Chem 1989 ^9 <W7v JkI-Zk . 
ml). N.N-dimethylaniline (14.25 ml) and toluene (liS^SSred and^l^^?; P'^^^P^^^yl <:hloride (12.5 



Without further purification 
Example 4 



C15H13N3O. I.4CF3CO2H requires C. 52.0; H. 3.5; N. 10.2%. 



Example 5 



Using an analogous procedure to that described in Example 4 6 7^imethoxv-4-/<i* ^hi^r^o^ i- . • 
2oI.ne was reacted with sodium ethanethiolate to give 6 7^ZWo^^^ 

yield. m.p. 233-235*>C. o./-ainyaroxy-4-(3 -chloroanilino)quinazoline In 68% 

Elemental Analysis: Found C, 46.3; H. 2.7; N, 10.0; 
CuHioaNaOz. I.I8CF3CO2H requires C, 46.6; H, 2.7; N, 10.0%. 

Example 6 
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TABLE II 






Example 6 
Compd. No. 




)n 


CO 


20 












1^ 


6, 7-diraethoxy 


3 ' - 1 r i f luo r ome thy I 


261-262 


25 


dm 


6,7-diniethoxy 


A'-fluoro-3'- 
trifluoromethyl 


260-261 


30 




6,7-dimethoxy 


4'-fluoro 


227-230 






6,7-dimethyl 


3 ' -methyl 


263-272 


$5 


jd.f 


6,7-diraethyl 


3 '-chloro 




40 




6 -dibromoraethyl 


3 '-methyl 


247-252 




Notes 








45 












a. 


The product gave the following analytical data: 


Found C, 



52.9; H, 4.0; N, 10.6; e^jHj^FjNjGj. HCl. 0.1(CH3)2CH0H requires C, 



53.0; H, 4.0; N, 10. TZ; and the following characteristic NMR data: 
(CD3SOCD3) 4.0 (s. 3H), 4.03 (s, 3H), 7.37 (s, IH), 7.64 (d, IH), 7.73 
(t, IH), 8.09 (d, IH), 8.16 (s, IH) . 8.39 (s, IH), 8.89 (s. IH) , 11.59 
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(broad s, IH). 



b. The product gave the following analytical data: Found C, 
50.3; H, 3.7; N, ^.^l Ci^yiii^F^if^02. HCl. O.SEtOH requires C, 50.7; H, 
3.6; N, 9.9X; and the following characteristic NMR data: (CD-SOCD ) 
4.0 (s. 3H), 4.03 (S. 3H). 7.37 (s. IH) , 7.65 (t, IH). 8.1-8.25 (m^ 
2H), 8.44 (s, IH), 8.89 (s, IH), 11.76 (s, IH). 

c. The product, obtained initially as the hydrochloride salt, 
was converted into the corresponding free base as follovs. The salt 
was partitioned between ethyl acetate- and IN aqueous sodium hydroxide 
solution. The organic phase was washed with brine, dried (MgSO ) and 
evaporated. The material so obtained was triturated under ethyl 
acetate. There was thus obtained the required free base, m.p. 
227-230''C; 

NHR Spectrum: (CD3SOCD3) 3.94 (s. 3H), 3.98 (s, 3H) , 7.16-7.25 (m, 
3H), 7.7-7.8 (m, 3H) , 8.40 (s, IH), 9.5 (s, IH); 
Elemental Analysis: Found C, 64.1; H, 4.7; N, 13.8; 
*^16"l4™3°2 requires C, 64.2; H, 4.7; N, 14.0%. 

d. Two equivalents of triethylamine were added to the reaction 
mixture prior to the reaction mixture being heated to reflux for 3 
hours. The mixture was cooled to ambient temperature and partitioned 
between methylene chloride and water. The organic phase was dried 
(HgSO^) and evaporated. The residue was recrystallised from 
isopropanol to give the required product. 

e. The product gave the following analytical data: Found C, 
70.7; H, 6.3; M, 14.3; Cj^Hj^Mj. 0.7HC1 requires C, 70.7; H, 6.15; N, 
14. 5Z; 

and the following characteristic NMR data: 

(CD3SOCD3) 2.36 (s, 3H), 2.5 (s, 6H), 7.1-7.7 (m, 5H) . 8.56 (s, IH) , 
8.77 (s, IH). 

The 4-chloro-6,7-diraethylquinazoline used as a starting 
material was obtained from 4. 5-dimethylanthranilic acid ( Acta Chemica 
Scand^, 1967, 21, 983) using analogous procedures to those described 
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in the portion of Example 1 which is concerned with the preparation of 
^ starting materials. 

f. The product gave the following analytical data: Found C, 
58.2; H, 5.9; N, 10.6; C^gH^^ClNj. 1.3 HCl. 0.8(CH3)2CHOH requires C, 
58.2; H, 5.8; N, 11.0%; 

and the following characteristic NMR data: (CD3SOCD3) 2.5 (s, 6H), 
7.37 (in, IH), 7-51 (t, IH), 7.73 (s, IH) , 7.78 (m, IH) , 7.96 (t, IH), 
IS 8.74 (s, IH), 8.92 (s, IH), 11-5 (broad s, IH). 

g. The product gave the following analytical data: Found C, 
41.4; H, 3.4; N, 9.1; C^^H^jBrNj. HCl. I.IH^O requires C, 41.4; H, 

^ 3.5; M, 9.1; 

and the following characteristic NMK data: 

(CD3SOCD3) 2.38 (s, 3H). 7.18 (d, IH), 7.40 Jt, IH) , 7.49 (n, 2H) , 
25 7.51 (s, IH), 7.94 (d, IH). 8.29 (m, IH), 8.91 (s. IH), 9.10 (d, IH) , 
11.7 (s, IH). 

The 4-chloro-6-dibromomethylquinazoline used as a starting material was obtained as follows:- 
30 A mixture of 4-chloro-6-met hyiquinzoline (7.3 g) [obtained by the reaction 6-methyl-4-oxo-3,4-dihydroqul- 

nazoline (European Patent Application No. 86304148.9) with thionyi chloride], N-bromosucdnimlde (7,32 g) 
dlbenzoyl peroxide (0.1 g) and carbon tetrachloride (200 ml) was stirred and heated to reflux for 6 hours. The 
mbdure was evaporated and the residue was purified by column chromatography using increasingly polar mix- 
tures of methylene chloride and ethyl acetate as eluent There were thus obtained in turn 4-chloro-6- 
35 ditifomomethytqulnazoline (0.6 g) and 6-bromomethyl-4-chloroquinazoline (4 g). 

Example 7 

Ammonium formate (3.6 g) was added to a stirred mixture of 4-(3'-methylanflino)-7-nitroquinazoline (4 g), 
40 10% palladium-on-charcoal catalyst (0.4 g) and ethanol (200 ml) and the mbcture was stirred at ambient tem- 
perature for 3 hours. The inlxture was filtered and the filtrate was evaporated. The residue was partitioned be- 
tween methylene chloride and water. The organic phase was dried (MgS04) and evaporated. The residue was 
recrystallised from ethanol. There was thus obtained 7-amino-4.(3'-methylanilino)quina2oline (3.39 g), m.p. 
196-197*C 

45 NMR Spectrum: (CD3SOCD3) 2.32 (s. 3H). 5.96 (broad s, 2H), 6.7-6.9 (m, 3H), 7.23 (t. 1 H), 7.6 (m, 2H), 8.21 
(d.lH). 8.38(8. IH); 

Elemental Analysis: Found C. 69.1; H, 6.8; N, 19.0; C16H14N4. CjHsOH requires C, 69.1; H, 6.8; N. 18.9%. 
The 4-(3*-methyianilino)-7-nitroquinazoline used as a starting material was obtained as follows:- 
Using an analogous procedure to that described in the portion of Example 1 which is concerned with the 
50 preparation of starting materials. 4-nitroanthranilic acid was converted into 4-chloro-7-nitroquinazoline. Using 

an analogous procedure to that described in Example 1 except that the reactants were stirred together at anrv 

bient temperature for 20 minutes, 4-chloro-7-nitroquinaz line was reacted with 3-m thylaniline to give 4-(3*- 

methylanilino)-7-nitroquinazoline. 

55 Example 8 

Using an analogous procedure to that d scribed in Example 7, 4-(3*-methylanil(no)-6-nitroquina20line was re- 
duced to give 6-amino-4-(3'-methylanaino)quinazoline in 43% yield, m.p. 205-206*^. NMR Spectrum: (CD3SOCD3) 
2.32 (s, 3H). 5.6 (broad s, 2H). 6.8 (d. IH). 7.2-7.7 (m. 6H). 8.34 (s, IH); 
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Elemental Analysis: Found C. 71 7- H <5 7- w ^>9 a- u m ^ 

TK A /o. ... . ' • ' ^^'^^ Ci5H,4N4 requir s D.;72.0; H, 5.6' N 22 4% 

Th 4-(3'-fnethylanmno).6.nitroquinazolihe used as a starting material was obtainld «V!J; 

giv 6-nllnKn.lnazo.in^^Se In 82% ylSd m p 26^^271 X ^"^^ ^ ' '"^"^"^^ «« 

(20 (16.4 .) an. p.osp.or. CoHde 

was added. The mbdure was stored at O'btoTThl^r^ to ambient temperature and hexane (700 ml) 
Chloroform (700 ml) and ^irl^S^mTrhe aVueou^S^^^^^^ J"""?' "^^"""^^ ^^^^ 

hydroxide solution and extracted Jh irrm (2 x 200 m^ 

(5 .trt^e^ruJerstS ^drtitl^r^;?^^^^^^^^^^ <°-^^ ^> - '-P-PanC 

perature and evaporated. The residue w^s Srtfterbrr^.,L r . *° ^•"'''^"t tex- 

tures Of hexane and ethyl aoiLS as^u^t ^^rL wasTusTtaTnT^^^^^^ 

a mixture of diethyl ether and isopropanol T^e^ v^s 5S1 °" ""<^«^ 

(0.09 g. 26»/,). m.p. 248-249-0. ^'"^ ^'^^ -•nethylanilino)-6-nitroquinazoline 

Mass Spectrum: (P+1) m/e 281. 

Elemental Analysis: Found C, 64.0; H. 4.5; N. 18.6 

C,sH,2N402. 0.25(CH3)2CHOH requires C. 64.1; H.'4.8; N, 18.9%. 



Example 9 



Using an analogous preocedure to that described in Example 7 4-(3'-chloroanilinn4 fi „»r~, • 

Elemental Analysis: Found C. 56.4; H. 4.5; N. 18.4; 
CuH„aN4. 0.5 HQ. O.5H2O requires C. 56.4; H. 4!2: N, 18.8%. 

The 4-(3'-chIoroanilino)-6-nitroquina2oline used as a startina material w»o nhK,;n^M ». 

Example 10 

Elemental Analysis: Found C, 67.4; H. 3.6; N. 17.6; 
C15H11F3N4. O.5H2O requires C. 57.5; H. 3.8; N. 17 9% 

TZt^^nefzTeTZT^l"^^^^^ "'^'^^ ^ '"^''"^ material was obtained as follows:- 

phasTwardried KTandTva'^te^^^^^^^ "^^'^^'-^ -ater. The org^c 
ingly polar mix^es'ofmith^^^^^^^^^ 

starting material (1 .76 g). m.^SSS^.c. ^''^'^ '^^^ ^""^'"^^ "'^ '^^^ 
Example 11 

and the residue was recrvstallis«d ftr>m » -ii-o » '^'"P®'^^*"^® ^^"^ ^4 hours. The mixture was evaporated 
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NMR Spectrum: (CDjSOCD,) 2.12 (s, 3H). 2.33 (s. 3H). 6.93 (d. 1H). 7.28^1, 1H), 7.6 (m. 2H), 7.73 (d. 1H), 
7.84 (m, 1H), 8.49 (s. 1H), 8.64 (d. 1H), 9.68 (s. 1H); 
Elemental Analysis: Found C, 69.6; H. 5.5; N, 19.1; 
5 CyHioMiO requires 69.8; H. 6.5; N, 19.2%. 

Example 12 

Using an analogous procedure to that described in Example 11, 6-amino-4-<3'-chloroanilino)quina2o!ine . 
10 was reacted with acetic anhydride to give 6-acetamido-4-(3 -chloroaniUno)quinazollne in 50% yield, m.p. 260- 
262'»C. 

NMR Spectrum: (CD3SOCD3) 2.13 (s. 3H). 7.13 (m. 1H). 7.39 (t. 1H). 7.8 (m. 3H). 8,03 (s, 1H). 8.56 (s, 1H). 
8.66 (d, 1H). 9.87 (broad s. 1H). 10.24 (broad s, 1H); 
Elemental Analysis: Found C, 61.2; H, 4.1; N, 18.0; 
IS C|6Hi3aN40 requires C, 61 .4; H. 4.2; N, 17.9%. 

Example 13 

2-Methoxyacetyl chloride (0.094 g) was added to a stirred solution of 7-amino-4-(3'-methylaniIino)quina- 
20 zoline (0.206 g) in DMA (4 ml). The mixture was stirred and heated to 1 0O^C for 1 hour. The mixture was cooled 
to ambient temperature and poured into a mixture of methylene chloride and water. The mixture was basif led 
to pH 9 by the addition of dilute aqueous sodium hydroxide solution. The organic layer was dried (MgS04) and 
evaporated. The residue was purified by column chromatography using initially a 100:1 mixture of methylene 
chloride and ethanol and then Increasingly polar mbctures of methylene chloride and ethanol as eluent There 
25 was thus obtained 7-(2-methoxyacetamldo)-4-(3'-methylanilino)qulnazoline (0.085 g). m.p. 222^C. 

NMR Spectrum: (CD3SOCO3) 2.34 (s. 3H), 3.42 (s. 3H). 4.08 (s,2H), 6.9^7.9 (m. 4H). 8.21 (d, 1H), 8.48 (d, 
1H), 8.52 (s. 1H). 9.6 (s, 1H), 10.2 (s, 1H); 
Qemental Analysis: Found C, 66.6; H, 5.7; N, 17.0; 
C,eH,eN402. O.IH2O requires C. 66.7; H, 5.6; N. 17.3%. 

Example 14 ^ 

Using an analogous procedure to that described in Example 1 3 except that the reaction mixture was stirredi 
at ambient temperature rather than being heated to lOO^C, 6-amino-4-(3'-chloroanilino)quinazoline was react- 
35 ed with 2-methoxyacetyl chloride to give 6.(2-methoxyacetamido)-4-(3*-chloroanillno)quina20line In 41% yield, x 
m.p. 177-180**C. 

NMR Spectrum: (CD3SOCD3) 3.44 (s, 3H). 4.09 (s. 2H), 7.17 (m, 1H), 7.44 (t. 1H), 7.8 (m, 2H), 8.0 (m, 2H). 
8.61 (s, 1H). 8.71 (d. 1H), 9.9 (s, 1H). 10.05 (s, 1H); 
Elemental Analysis: Found C, 59.7; H, 4.4; N, 16.2; 
40 CieHi8N402 requires C, 59.6; H, 4,4; N, 16.3% 

Example IS 

Benzenesulphonyl chloride (0.158 g) was added to a stirred mixture of 7-amino-4-(3-methylanillno)qui- 
45 nazoline (0.2 g). biethylamine (0.181 g) and methylene chloride (10 ml) which had been cooled to 3^C. The 
mixture was allowed to warm to ambient temperature and was stirred for 16 hours. The mixture was evaporated 
and the residue was purified by column chromatography using increasingly polar mixtures of methylene chlor- 
ide and ethyl acetate as eluent. There was thus obtained 7-benzenesulphonamldo-4-(3*-methylanilino)quina- 
zoline (0.05 g). m.p. 180-185*C (decomposes). 
so Elemental Analysis: Found C, 61.5; H, 4.8; N, 13.4; 
CjiHtar^OjS. H2O requires C, 61 .7; H, 4.4; N, 13.7%. 

Example 16 

55 2-Bromoethanol (0.109 g) was add d to a mixture of 7.amino-4-(3*-methylanilino)quinazoline (0.2 g), po- 

tassium carbonate (0.218 g) and DMA (6 ml). The mixture was stirred and heated to 110**C for 1 hour. Further 
portions of 2-bromoethanol (3 x 0.109 g) were added periodically and the mixture was heated to 110**C for 5 
hours. The mixture was evaporated and the r sidue was purified by column chromatography using increasingly 
polar mixtures of methylene chloride and ethanol as eluent The product so obtained was further purified by 
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Example 17 



15 



20 



25 



30 



35 



40 



45 



50 



55 



•n 20% yield. m.p. 163-167»C. ^ ^®'''°''y®"'y'^'"'"o>-4-(3*-methylanilino)quinazoline 

NMR Spectrum: (CD3SOCD3 + CDjCOjD) 

C,«H2oN40. CF3CO2H requires C. 56.8; H. 5.0; N, 13.3%. 
Example 18 

l™)quinaze«n. In 68% yteM, m.p. 60-66-O ° ' '"'"*'''>'™>"»l»»l>yteinlnoH.(3'-mMh,tanP- 

Elemental Analysis: Found C. 66.5: H. 7.6: N. 22.8; 
^MasNe. O.66H2O requires C. 66.3; H. 7.6; N 23 2% 

was o'b;I;2^i'",~^ used as a sta^ng matena. 

ethoxyethoxy)ethanol (50 ml) was added. The solutton 2 tl^lT '^'O and 2-(2- 

and water. The precipitate was isolated. ^ast^ v^Z^Je^riT^'^ ^ '"'"'"'^ (^50 ml) of ice 
nazolin-4-one (15.3 g. 85%) ^"^^ thus obtained 7-chloroqui- 

was cooled to »„Me„, temperature and MuiS ontolT^J! 

Th«, ^ .no, o.^,„ed 7:U^':CS,nZnrr6S1 TaVr''"' <«<»<1 

iWxlure eveporaled. The residue was^M un^lSlT. =■«"<> »>-C 'or a (urther ho„. The 
methanol. Water we, ^ .„d ,he s*llo^l1,i„",^t^r^r° ° ^'^ '"'» 

dnod. There was thin obtained 7-(3Hlin»thyteZoo„^»Jl!^ I? "^'^^ was Isolaled and 

9. 52%). m.p. 112.1,8X ' ™"°""P>**""°'^^3■^nelhWanllino).6.nltroqlllna20llne (0 47 



Example 19 



<.oo*n.7rs°^~tSt;'^^r,srT:s^^ 

acetate and water. The mixture was acldC w dH7 h^ Z ZT^ '°^<' "«° ' 

-9anMhasewasdned,M,.O.and,a;:arTVe';::rwr.:'..?r.^^^^^ 



EP 0 566 226 A1 



increasingly polar mixtures f methyl n chloride and methanol as eluentThe oil so obtained was triturated 
under diethyl ether to give a solid. Ther was thus obtained 7-hydr xy-6-methoxy-4-(3*-methylanilino)quina- 
zdine (1.02 g), m.p. 139-149*»C. 
5 NMR Spectrum: (CD3SOCD3) 2.35 (s, 3H). 3.97 (s, 3H). 6.90 (m. 1H), 7.05 (s. 1H). 7.26 (m. 1H). 7.5-7.7 (m, 
2H), 7.84 (s, 1H). 8.39 (s. 1H), 9.34 (broad s. 1H); 
Elemental Analysis: Found C, 66.5; H. 5.7; N. 13.7; 
CieHisNjOj. 0.15Et2O. O.5H2O requires C, 66.3; H. 5.5; N, 14.0%. 

10 Example 20 

A mixture of 6,7-dlmethoxy-4-(3'-methylanillno)quinazoline (4 g). sodium ethanethiolate (9.8 g) and DMF 
(100 ml) was stirred and heated to 80°C for 3 hours. The mixture was cooled to ambient temperature and acidi- 
fied to pH4 by the addition of glacial acetic acid. The mixture was evaporated and the residue was purified by 

15 column chromatography using increasingly polar mixtures of methylene chloride and methanol as eluent There 
was thus obtained 6-hydroxy-7-methoxy-4-(3'-methylanilino)qumazoline (0.3 g). m.p. 265-267**C. 
NMR Spectrum: (CD3SOCD3) 2.32 (s, 3H). 3.97 (s, 3H), 6.90 (m. 1H). 7.15-7.30 (m. 2H), 7.66 (m. 2H). 7.80 
(s. 1H). 8.41 (s. IH). 9.24 (broad s, 1H). 9.53 (broad s. 1H); 
Elemental Analysis: Found C, 65.2; H, 5.2; N, 14.0; 

20 C16H1SN3O2. O.67H2O requires C. 65.5; H, 5.6; N, 14,3%. 

Example 21 

Ethyl bfomoacetate (0.033 g) was added dropwise to a stirred mbcture of 7-hydroxy-6-methoxy-4-(3 -me- 
25 thy!annino)qulnazoline (0.05 g), potassium carbonate (0.074 g) and DMF (1 ml). The mixture was stirred at am- 
bient temperature for 1 hour. The mixture was evaporated and the residue was purified by column chromatog- > 
raphy using increasingly polar mixtures of methylene chloride and ethyl acetate as eluent There was thus ot>- 
tained 7-(ethoxycarbonylmethoxy)-6-methoxy-4-(3*-methy!anaino)quinazoIine (0.051 g), m.p. 165-168*C. 
NMR Spectrum: (CD3SOCD3) 1.24 (t, 3H), 2.35 (s. 3H), 3.99 (s, 3H), 4.99 (q, 2H), 4.33 (s. 2H), 6.9-7.9 (m.t 
30 6H). 8.43 (S.1H). 9,40 (S. I H); 

□omenta! Analysis: Found C, 64.8; H. 5.9; N, 10.9; 
C20H21N3O4. O.2H2O requires C, 64.7; H, 5.8; N. 11 .3%. 

Example 22 

35 

The procedure described in Example 21 was repeated except that 2-iodoacetamide was used in place of ^ 
ethyl bromoacetate. There was thus obtained 7-(carbamoylmethoxy)-6-methoxy-4-(3'-methylanilino)quinazo- 
line in 91 % yield. m.p. 21 4-222*»C. 

NMR Spectrum: (CD3SCX:D3) 2.35 (s, 3H), 3.99 (s. 3H), 4,65 (s, 2H). 6.9-7,9 (m. 6H),«.45 (s. 1H); 
40 Elemental Analysis: Found C, 47.8; H, 4.9; N, 11.9; 
CieHiaN403. 0;1 HI requires C. 47.6; H, 4.8; N, 12.3%. 

Example 23 

45 A mixture of 7-hydroxy-6-methoxy-4-(3'-methylanilino)quinazoline (0.556 g). 2-bromoethanol (0.1 53 ml), 

potassium carbonate (0.819 g) and DMF (10 ml) was stirred and heated to 80*C for 3 hours. The mixture was 
evaporated and the residue was purified by column chromatography using a 19:1 mixture of ethyl acetate and 
methanol as eluent The product was further purified by reverse phase chromatography using a 50:50:0.2 mix- 
ture of methanol, water and trif luoroacetic acid as eluent. There was thus obtained 7-(2-hydroxyethoxy)-6-me- 

50 thoxy-4-(3'-methylanilino)quinazoline (0.154 g). m.p. 122-124*»C. 

NMR Spectrum: (CD3SOCD3) 2.35 (s, 3H). 3,81 (m. 2H). 3.97 (s. 3H). 4.17 (t. 2H). 6.9-7.9 (m, 6H), 8.45 (s. 
1H); 

Elemental Analysis: Found C. 52.9; H. 4.9; N, 8.7; 

C18H19N3O3. 1.ICF3CO2H. O.5H2O requires C. 52.7; H. 4.6; N. 91%. 

55 

Exampi 24 

The pr cedure described in Example 21 was repeated except that 2-bromoethyi methyl ether was used 
in place of ethyl bromoacetate and that the reaction mixture was stirred at ambient temp rature for 16 hours. 
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?Jr!n^c ^ °f ^ 6-methoxy-7-(2-niethoxy thoxyH-(3--methyfanRino)quinazoline as a colouriess oil 
TJe o,l««s dissolved m ethyl acetat (2 ml) and a saturated solution f hydrogen chloride in diethyl ^h^v^s 
gded. There was thus obtained th hydrochloride salt of the product in an overall yield of 73^!. m p 2T1! 

Elemental Analysis: Found C. 61.2; H, 6.0; N, 10.9; 
CwHjtNaOa. 0.9 HCI requires C. 61.2; H. 5.9; N. 11.3%. 

Example 25 

eous sod,um hydrox.de solution (2 m.) and 1.4^ioxan (2 ml) was stirred at ambient temperature ?or 3 hou^ 

^riT. "^' f "'^ •'^ ''^ °' hydrochloric acid and the acidity was reduL to pl5 

thus ob^.t'!2 7? ^ST"" ^TTr "^^^''^ ^« ''^^^'P'*^'^ and dried ?he e w"s 

thus Obtained 7-(^rboxymethoxy)-6-methoxy-4-(3'-methylanilino)quinazoline (0.159 g). m.p. 215-2S°c 
NMR«pech-um: (CDsSOCD,) 2.34 (s. 3H). 3.95 (s. 3H). 4.33 (s. 2H). 6.9-7.9 (i;. 6H), a^l (s 1H) 
Elemental Analysis: Found C. 53.5; H, 5.0; N. 10.5; ' ^ 

CigHisNaNiO*. 2.3H2O requires C. 53.6; H. 5.1; N. 10.4%. 

_ Example 26 

,^^^r^t°^^'^^'^^'^'°'^^^*'''''^^^'^^^^°''^^^^^ (0.23 g). DMF (1 droo) and 

thionyl cWofKle (5 ml) was heated to reflux for 2 hours. The mixture was evaporated 

The residue was dissolved in DMF (3 ml) and the solution was saturated with dimethylamine oas The sol 
?.2tg) m.p 9"r^'4 "^^^^^ 

azs'^Cs^TmS^^^^^ ^-^^ ^-l-fi-^ (-n. 6H). 

Elemental Analysis: Found C. 46.4; H, 4.2; N. 8.8; 
C20H24N4O2. 2.6CF3CO2H requires C. 46.6; H, 4.1: N, 8.6%. 

Example 27 

a» f ^"^^ ^'^^^'^ *° ^ ""^'"'^ Of 6.7-dihydroxy-4-(3--methylaniIino)quinazoline (0.534 

^ potassium carbonate (1 .1 g) and DMA (10 ml): The mixture was stirred at ambieS temp^^^^^^^ 

S-s^o r T*^? ^"'^ ''^ P"^'''^*' ^^^^'^^ Pf'^^e chromatography using a 

d™!Sih '"«t"'-e Of methanol, water and trifluoroacetic acid as eluent There was thus obtained 67iK2-hy- 
droxyethoxy)-4-(3'-methylanilino)qulnazollne (0.049 g). m.p. 96-102»C ^.'-^n^ ny 

(TlH^'^fiTbrSSt^H);'' ' ' ' "^'-'^ ^">- « ^")- 

Elemental Analysis: Found C. 49.2; H, 4.5; N, 7.9; 
C19H21N3O4. I.6CF3CO2H requires C. 49.5; H. 4.2; N, 7.8%. 

from^6^? ^^Lf!^^^^ ""^^ ^ ^*^^«"9 "^^t^^a* was obtained in 77% yield 

from^6 J.dimethoxy-4-(3 .methylanHino)qulnazollne using an analogous procedure to that described In Exam- 

Example 28 

mine^Til°H^h ^■''T°T^'?^:*'^^'"'"^**'^'^""'"°>''"'"^*'""" <3 "^^ ^^^^'^ with dimethyla- 
^ZITmT "^""o" stirred at ambient temperature for 16 hours. The mixture was evapo- 

Tth^^ 1 "-es-due was purified by column chromatography using a 17:3 mixture of methylene chloride and 
^phv u^no .tJl?^^ ''^''^^ reversed-phase cSumn chromatog- 

SSiLih!!^ ?u .T"'^ trifluoroacetic acid as eluent. There was thus obtain^ 

6-dimethylaminomethyl-4-(3'-methylanilino)quinazoline (0.172 g). m p 174.177»c ooiaineo 
NMR Spectrum: (CD3SOCD,) 2.35 (s. 3H). 2.85 (s. 6H). 4.47 (s. 2H). 7.0-8.1 (m. 6H). 8.66 (d. 1H). 8.85 (s. 
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1H); 

Elemental Analysis: Found C. 49.2; H. 4.2; N. 10.4; 
Ci«H2oN4. 2.26CF3CO2H requires C. 49.2: H. 4.1; N. 10.2%. 

5 

Example 29 

Using an analogous procedure to that described in Example 28. 6-bromomethyl-4-chloroquinazoline was 
reacted with 3-methylaniline and the product so formed was reacted with piperazine. There was thus obtained 
10 4-{3*-methy1anflino)-6-{piperazin-1-ylmethyl)quinazoline in 45% yield, m.p. 1 75-178*»C. 

NMR Spectrum: (CD3SOCD3) 2.38 (s. 3H), 2.73 (m, 4H), 3.17 (m, 4H). 3.86 (s. 2H). 7.1-8.1 (m, 6H), 8.66 (d. 
1H), 8.90(s. 1H); 

Bemental Analysis: Found C. 43.0; H, 3.7; N, 9.0; 
CaoHMNg. 3.9CF3CO2H requires C. 42.9; H. 3.5; N. 9.0%. 

IS 

^ Example 30 

'' ^ • 

Using an analogous procedure to that described in Example 28, 6-bromomethyl-4-chloroquinazoline (0.5 
g) was reacted with 3-methylaniline (0.204 g) . A mixture of the product so formed and the sodium salt of 2- 

20 mercaptoethand [prepared by the reaction of 2-mercaptoethanol (0.38 g) with sodium hydride (60% dispersion 
In mineral oil, 0.17 g) in DMA(5 ml)l was stirred at ambient temperature for 2 hours. The mixture was evaporated 
and the residue was purified by reverse phase column chromatography using an 1 1 :9:0.04 mixture of methanol . 
water and trifluoroacetic acid as eluent There was thus obtained 6-(2-hydroxyethylthiomethyl)-4-(3 -methy- 
lanilino)quinazoline (0.38 g), m.p. 93-94''C. 

25 NMR Spectrum: (CD3SOCD3) 2.37 (s, 3H). 2.52 (m, 2H), 3.56 (m. 2H), 3,98 (s. 2H). 7.1-8.1 (m, 6H), 8.60 (d,. 
1H),8.84(s, 1H); 

Bemental Analysis: Found C. 54.1 ; H, 4.5; N, 9.3; 
P18H19N3OS. I.ICF3CO2H requires C, 53.8; H. 4.5; N, 9.3%. 

30 Exanftpte 31 

Amixtureof 7-methoxycarbonyl-4-(3-methylanflino)quinazoline (1.3g)and 2N aqueous sodium hydroxide 
solution (10 ml) was stirred and heated to 40*C for 4 hours. The mixture was cooled to ambient temperature 
and acidified to pH6 by the addition of glacial acetic acid. The precipitate was isolated, washed with water and 
35 dried. There was thus obtained 7-carboxy-4-(3'-methylanilino)quinazoline (1.16 g), m.p. >280^C. 

NMR Spectrum: (CD3SOCD3) 2.36 (s. 3H), 6.98 (d, 1H). 7.29 (t 1H). 7.66 (m, 2H), 8.18 (m. 1H). 8.28 (d. 1H), 

8.64 (s, 1H). 8.66 (d, 1H), 9.88 (s, 1H); 

Bemental Analysis: Found C, 67.3; H, 4.8; N, 14.8; 

CieHiaNaOa. O.3H2O requires C, 67.3; H. 4.8; N, 14.7%. 

Example 32 

Ethyl chloroformate (0.146 g) and triethylamine (0.162 g) were added in turn to a stirred mixture of 7-car- 
boxy-4-(3'-methylanilino)quinazoline (0.3 g) and THF (5 ml). The mixture was stirred at ambient temperature 

45 for 1 hour. Sodium borohydride (0.123 g) was added and the mixture was stirred at ambient temperature for 2 
hours. The mixture was acidified by the addition of 2N aqueous hydrochloric acid and evaporated. The residue 
was dissolved in water and extracted with methylene chloride. The aqueous phase was basified to pH9 by the 
addition of a saturated aqueous ahfimonium hydroxide solution and extracted with ethyl acetate. The organic 
phase was dried (MgS04) and evaporated. The residue was purified by column chromatography using increas- 

50 ingly polar mixtures of methylene chloride and methanol as eluent. There was thus obtained 7-hydroxymethyl- 
4.(3*-methylanilino)quinazoline (0.125 g). m.p. 175-1 77*»C. 

NMR Spectrum: (CDaSOCDa) 2.35 (s. 3H). 4.70 (d, 2H). 5.45 (t. 1H), 6.96 (d, 1H). 7.2-7.7 (m, 5H), 8.50 (s. 
1H), 8:57 (s. 1H). 9.64 (s, 1H); 
Bemental Analysis: Found C, 72.2; H, 5.8; N, 15.8; 
55 Ct6Ht6N30 requires C. 72.4; H, 5.7; N, 15.8%. 

Example 33 

Using an analogous procedure to that described in Example 11, 6-amino-4-(3'-lrifluoromethylanillno)qui- 
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nazoline was reacted with acetic anhydride to giv 6^cetamido-4.(3'.trif luQifomethylanilino)quinazoline in 87% 
yield as a solid, 

NMR Spectrum: (COSOCD3) 2.14 (s, 3H), 7.45 (d. 1H), 7.64 (t, 1H), 7.78 (d, 1H). 7.87 (m. 1H). 8.18 (d 1H) 
8.26 (s, 1H). 8.60(3, 1H). 8.73 (d.1H); va. in;. 

Elemental Analysis: Found C, 58.7; H, 3.9; N. 16.1 ; 
C17H13F3N4O requires C. 59.0; H, 3.8; N, 16.5%. 

Example 34 

Using an analogous procedure to that described in Example 1. the appropriate substituted 4-chloroquina 
zdine was reacted with the appropriate aniline to give, as hydrochloride salts, the compounds described in 
the following table, the structures of which were confirmed by proton magnetic resonance spectroscoDV and 
by elemental analysis, 
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TABLE III 




Example 34 




^ 'n 




Conpd. No. 






(•C) 


1* 


6-methoxy 


3 ' -methyl 


236-240 




6-methoxy 


3'-chloro 


261-265 




6 -hydroxy 


3 ' -methyl 


150-156 




6-trif luoromethyl 


3 '-methyl 


>300 


5^ 


6, 7-diinethoxy 


3 ' -chloro-4 ' - f luoro 


>240 


6^ 


6, 7-diniethoxy 


3 ' -chloro-4 '-cyana 


>240 


78 


6,7-dimethoxy 


3' ,4'-dichloro . 


>240 


8^ 


6,7-dimethoxy 


3'-nitro 


>240 




6,7-dimethoxy 


hydrogen 


234-236 




6, 7-dimethoxy 


A ' -chloro-3 ' -nitro 


>240 




6, 7-diniethoxy 


4 ' - f luoro-3 ' -nitro 


>240 
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Motes 



a. The product gave the following analytical data: Found C, 

63.1; H, 5.2; N, 13.5; Ci^HjjNjO. I.IHCI requires G, 62.9; H, 5 3; N, 
13. 8X; and the following characteristic NMR data: (CD3SOCD3) 2.37 (s,' 
3H), 4.01 (s, 3H), 7.16 (d. IH) , 7.38 (m. IH) , 7.52 (s, 2H), 7.73 (m,' 
IH), 7-94 (d, IH), 8.43 (d, IH) , 8.84 (s, IH) , 11.63 (s, IH) . 

The 4-chloro-6-methoxyquinazoline used as a starting 
material was obtained from 5-methoxyanthranilic acid using analogous 
procedures to those described in the portion, of Example 1 which is 
concerned with the preparation of starting materials. 

The 5-methoxyanthranilic acid used as a starting material 
was obtained as follows:- 

A mixture of 5-chloro-2-nitrobenzoic acid (60.5 g) and 
thionyl chloride (113 ml) was stirred and heated to reflux for 4 
hours. The mixture was evaporated. The material so obtained was 
added to a solution obtained by adding sodium (15.2 g) to methanol 
(250ml). The mixture was heated to reflux for 4 hours. The mixture 
was evaporated and the residue was partitioned between ethyl acetate 
and water. The organic layer was dried (MgSO^) and evaporated. The 
residue was purified by column chromatography using increasingly polar 
mixtures of methylene chloride and methanol as eluent. There was thus 
obtained methyl 5-methoxy-2-nitroben2oate as an oil (22.5 g). 

A mixture of the material so obtained, lOX . 
palladiu«-on-charcoal catalyst (2.1 g), ethanol (200 ml) ,nd ammonium 
formate (25.2 g) was stirred and heated to 70-C for 2 hours. The 
mixture was filtered and the filtrate was evaporated. The residue was 
partitioned between methylene chloride and a dilute aqueous sodium 
bicarbonate solution. The organic layer was dried (MgSO^) and 
evaporated to give methyl 2-amino-5-raethoxyben2oate (15.2 g) . 

A mixture of the material so obtained. 2N aqueous sodium 
hydroxide solution (150 ml) and l.4-dioxan (50 ml) was stirred and 
heated to ACC for 3 hours. The bulk of the 1,4-dioxan was 
evaporated, the aqueous residue was acidified to pH4 by the addition 
of concentrated hydrochloric acid and the solution was extracted with 
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ethyl acetate. The organic phase was dried (MgSO^O and evaporated to 
give 5-methoxyanthranilic acid (14.1 g). 

b. The reaction mixture was heated to reflux for 3 hours. The 
product gave the following analytical data: Found C, 55. A| H, 4.0; N, 
12.8; Cj^jHjjClNjO. I.IHCI requires C, 55.2; H, 4.0; N, 12. 9Z; and the 
following characteristic NMR data: (CD^SOCD^) 4.02 (s, 3H), 7.37 (m, 
IH), 7.53 (in, IH), 7.67 (m, 2H) , 7.95 (ra, 2H), 8.51 (d, IH), 8.91 (s, 
IH), 11.62 (s, IH). 

c. 6-Acetoxy-4-chloroquina2oline was used as the appropriate 
quinazoline and the reaction mixture was heated to reflux for 2.5 
hours. The product gave the following analytical data: Found C, 
58.6; H, 5.3; N, 13.4; C^gH^jNjO. IHCl. IHjO requires C, 58.9; H, 
5.2; N, 13.71; 

and the following characteristic NMR data: - 

(CD3SOCD3) 2.36 (s, 3H), 7.14 (d, IH), 7.36 (t, IH), 7.51 (d, 2H) , 
7.72 (m, IH), 7.90 (d, IH), 8.07 (d, IH), 8.78 (s, IH) , 10.42 (s, IH), 
11.22 (s, IH). 

The 6-acetoxy-4-chloroquinazoline used as a starting 
material was obtained as follows:- 

Using an analogous procedure to that described in the 
portion of Example 1 which is concerned with the preparation of 
starting materials, 5-hydroxyanthranilic acid was converted into 
6-hydroxyquinazolin-4-one. Acetic anhydride (1.38 g) was added 
dropwise to a mixture of 6-hydroxyquinazalin-4-one (2 g)f - 
triethylamine (1.37 g) and DMF (60 ml). The mixture was stirred at 
ambient temperature for 1 hour. The mixture was evaporated to give 
6.acetoxyquinazolin-4-one which was reacted with thionyl chloride 
using an analogous procedure to that described in the portion of 
Example L which is concerned with the preparation of starting 
materials . 

d. The product gave the following analytical data: Found C, 
54.1; H, 3.7; N, 11.7; C^gHj2F3N30. IHCl requires C, 54.0; H, 3.7; N, 
11. 8X; 
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and the following characteristic NMR data: (0038^003) 2.37 (s, 3H) , 
7.17 (s, IH), 7.38 (t. IH), 7.51 (d, 2H), 8.07 («', 2H) . 8.91 (m, 2H) 
11.45 (s, IH). 

The A-chloro-6-trl£luoroiiiethoxyqulnazoline used as a 
starting material was obtained from 5-trif luoromethoxyanthranllic acid 
using analogous procedures to those described in the portion of 
Example I which is concerned with the preparation of starting 
materials. 



The 



e. The reaction mixture was heated to reflux for 2 hours 
product gave the following analytical data: Found C, 51.7; H. 3.7j"n, 
11. I; CjgHj3ClrN302. IHCl requires C, 51.9; H, 3.8; N, 11.4%;' 

and the following characteristic NMR data: (CD3SOCD ) 4.01 (s 3H) 
4.04 (s. 3H), 7.45 (s. IH). 7.59 (t, IH) , 7.84 (m, IH) , 8.1 (m.' IH) 
8.51 (s, IH), 8.93 (s, IH), 11.74 (s, IH). 

f. The reaction mixture was heated to reflux for 2 hours The 
product gave the following characteristic NMR data: (CD.SOCD,) 4 04 
(s. 3H), 4.08 (s. 3H). 7.35 (s. IH). 7.91 (s. IH). 8.03 (d. Ih) . 8.18 
(m, IH), 8.47 (d, IH), 8.74 (s, IH), 9.93 (s, IH). 

g- The reaction mixture was heated to reflux for 2 hours. The 

product gave the following analytical data: Found C, 49.7, H, 3.7; N, 
11.0; Cjg^jCljNjOj. IHCl requires C, 49.7; H, 3.65; N, 10. 9X; 
and the following characteristic NMR data: (CD SOCD,) 4.01 (s 3H) 
4.04 (s. 3H), 7.36 (s, IH), 7.74 (m, IH). 7.83 (m. IH) , 8.17 Jd, IH), 
8.38 (s. IH), 8.91 (s. IH). 11.55 (s, IH) . ' 

h. The reaction mixture was heated to reflux for 2 hours. Th^ 

product gave the following analytical data: Found C, 53.1; H. 4.2; N. 
15.3; Cj^Hj^N^G^ IHCl requires C. 53.0; H, 4.2; N, 15. 4X; 
and the following characteristic NMR data: (CD-SOCD,) 4.0 (s, 3H) 
4.04 (s. 3H). 7.37 (s. IH). 7.75 (t. 1„). 8.11 I, i^,, 8.33 (m. li). 
8.40 (s.lH). 8.74 (m. IH). 8.88 (s. IH). 11.58 (s. IH) 



The reaction mixture was heated to reflux for 3 hours. 



The 
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pr duct gave the following analytical data: FoundC, 59.1; H, 5.0; N, 
12.7; C^6H^5N302. IHCl. O.SSHjO requires C, 59.3; H, 5.2; N, 13. OX; 
and the following characteristic NMR data: 

(CD3SOCD3) 3.99 (s, 3H), 4.02 (s, 3H) , 7.1-7.6 (m, 4H), 7.68-7.75 (m, 
2H), 8.43 (s, IH), 8.80 (s, IH) . 

j. The reaction mixture was heated to reflux for 2 hours. The 

product gave the following analytical data: Found C, 48.3; H, 3.5; N, 
13.5; 

Cj^gH^jClN^O^. IHCl requires C, 48.4; H, 3.5; N, 14. U; 
and the following characteristic NMR data: 

(CD3SOCD3) 4.01 (s, 3H), 4.05 (s, 3H) . 7.34 (s, IH), 7.86 (d, IH), 
7.88 (d, IH), 8.23 (m, IH), 8.48 (s, IH), 8.64 (d, IH), 8.94 (s, IH) , 
11.87 (s, IH). 

The product gave the following analytical data: Found C, 
50.7; H, 3.4; N, 14.2; C^gH^jFM^O^. IHCl requires C, 50.5; H, 3.7; N, 
14. 7X; and the following characteristic NMR data: (CD3SOCD3) 4.0 (s, 
3H), 4.04 (s, 3H), 7.40 (s, IH), 7.71 (in, IH), 8.29 (m, IH), 8.50 (s, 
IH), 8.65 (m, IH), 8.92 (s, IH) , 11.9 (broad s, IH). 

Example 35 

3-Methytaniline (0.123 g) was added dropwise to a stirred solution of 6-bromomethyl-4-chloroquinazoline^ 
(0.3 g) in DMF (3 ml). The mixture was stirred at ambient temperature for 2 hours. Diethyl ether (10 ml) was 
added and the precipitate was isolated. There was thus obtained 6-bromomethyl-4-(3'-rnethytanilino)quina- 
zoline in 32% yield, m.p. >260^C (decomposes); 

NMR Spectrum: (CD3SOCD3) 2.37 (s, 3H). 4.98 (s, 2H). 7.17 (d, 1H), 7.39 (t, IH). 7.63 (nru 2H). 7,95 (d, IH), 
8.15 (m, IH). 8.93 (s, 1H), 8.96 (d, IH), 11.59 (broad s, 1H); 
Elemental Analysis: Found C, 56.5: H. 4.6; N. 12.3; 
CieHuBrNj. 0.25HCI requires C, 56.9; H. 4.3; N, 12.4%. 

The 6-k>romomethyl-4-chloroquinazoline used as a starting material was obtained as described in Note g. 
below Table II in Example 6. 

Example 36 

Using an analogous procedure to that described in Example 7, 6,7-dimethoxy-4-(3'-methylanilino)-5-ni- 
troquinazoline was reduced to give 5-amino-6,7-dimethoxy-4-(3-methylanilino)quinazollne which was purified 
by column chromatography using increasingly polar mixtures of methylene chloride and ethyl acetate as eluent. 
There was thus obtained the required product in 55% yield, m.p. 181-182^C. 

NMR Spectrum: (CD3SOCD3) 2.30 (s. 3H), 3.70 (s. 3H). 3.86 (s. 3H). 6.51 (s, IH), 6.86 (d, IH), 7,10 (m, 2H). 
7.19 (t IH). 7.90 (s. 1H); 

Qemental Analysts: Found C, 65.4; H. 5.9; N. 17.6; 
Ci7HteN402. O.I5H2O requires C. 65.2; H, 5.8; N, 17.9%. 

The 6.7-dimethoxy-4-<3'-methylanilino)-5-nitroquinazoline used as a starting material was obtained as fol- 
lows:- 

6.7-Dimethoxyquinazolin-4-one (10 g) was added portionwise to a stirred mixture of concentrated sulphu- 
ric acid (30 ml) and fuming nitric acid (30 ml) which had been cooled to O'^C. The mixture was stirred at ambient 
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temperature for 1 hour. Th mixture was poured onto a mixture of ic and Water n,^ 



' Example 37 



yield. m.p. 217-218"'C obtained the required product in 22% 

Elemental Analysis: Found C, 64.8; H, 5.4; N, 18.7; 
C16H16N4S requires C, 64.8; H. 5^4; N, 18.9%; 

^ Jhe 4-(3-Hnethylani(ino).7.methylthio-6-nitrequinazolm used as a starting material was obtained as fol- 

Elemental Analysis: Found C, 58.6; H, 4.6; N, 17.2; 
C16HUN4O2S requires C, 58.8; H, 4.3; N, 17.1%. 

Example 38 

6-Mroxyamho.7-methoxy^-(3^melh^ (0.038 g). m.p. 130-147^ 

Elemental Analysis: Found C, 44.0; H, 3.S; N, 10.5; 

C,6H,6N402. IH2O. 2CF,C02H requires C. 44.3; H.'3.7; N. 10 7%- and 

&-amino-7-methoxy-4-(3--methylanllino)quina20line (0.049 g). m.p. 85-95»C 

NMR spectrum; (CD3SOCD3) 2.36 (s. 3H). 4.03 (s. 3H). 7.12 (d. IH). 7.18 (s. 1H). 7.35 (t. 1H). 7.45 (m. 2H). 
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7.62(s. 1H).8.69(s. 1H); i ' 

Elemental Analysis: Found C. 52.3; H, 4.0; N. 13.0; 
C16H16N4O. I.3CF3CO2H requires C, 52.1; H. 4.0; N. 13.1%. 
5 The 7-fnethoxy-4-(3*-methylanilino>-6-nitfx>quinazoline used, as a starting material was obtained as fol- 

lows:- 

7-Chloro-4-(3'-methytanlUno)-6-nitroquinazoline (0.35 g) was added portionwise to a methanolic solution 
of sodium methoxtde [prepared by the addition of sodium (0.055 g) to methanol (5 ml)]. The mixture was stirred 
and heated to reflux for 1 hour. A second portion of sodium (0.069 g) was added and the mixture was heated 
10 to reflux for 5 hours. The mixture was evaporated and the residue was purified by column chromatography on 
reversed-phase silica using initially a 50:50:0.2 mixture of water, methanol and tnf luoroacetic acid and then 
decreasingly polar mixtures of water, methanol and trif luoroacetic acid as eluent. There was thus obtained 7- . 
methoxy-4-(3 -methylanilino)-6-nitroquinazoline (0.81 g), m.p. 149-154**C. 

15 Example 39 

i;2-0ibromoethane (10.9 g) was added to a stirred mixture of 7-hydroxy-6-methoxy-4-(3*-methylanili- 
no)quinazoline (2.5 g), potassium carbonate (3.69 g) and DMF (60 ml). The mixture was stirred at ambient tem- 
perature for 30 minutes and then heated to BO'^C for 2 hours. The mixture was evaporated and the residue was 
20 partitioned between methylene chloride and water. The organic phase was dried (MgS04) and evaporated. The 
residue was purified by column chromatography using increasingly polar mixtures of methylene chloride and 
methanol as eluent There was thus obtained 7-(2-bromoethoxy)-6-methoxy-4-(3'-methylanllino)quinazoline 
(2.8 g). m.p. 86-89<'C. 

NMR Spectrum: (CD3SOCD3) 2.35 (s, 3H). 3.89 (t, 2H), 3.99 (s. 3H). 4.51 (t. 2H). 7.21 (s, 1H), 7.28 (t, 1H). 
25 7.58 (s, 1H), 7.62 (d, 1H), 7.88 (s, 1H), 8.46 (s. 1H). 8.94 (d. 1H). 9.46 (s, 1H); 
Elemental Analysis: Found C, 55.7; H. 5.9; N, 11.9; 
CiaHteBr N3O2. 0.9DMF requires C, 55.5; H, 5.6; N, 11 .7%. 

Example 40 

30 

Amixture of 7-(2-brbmoethoxy)-6-methoxy-4-(3*-methylaniIino)quinazoline (0.25 g) and aniline (4 ml) was 
stirred at ambient temperature for 16 hours. The mixture was evaporated and the residue was purified by col-, 
umn chromatography using increasingly polar mixtures of methylene chloride and ethyl acetate as eluent.. 
There was thus obtained 7-(2-anilinoethoxy)-6-methoxy-4-(3'-methylanilino)quina2oline (0.169 g), m.p. 160r^^ 
35 162*C. 

NMR Spectrum: (CD3SOCD3) 2.35 (s, 3H), 3.51 (m. 2H), 3.97 (s. 3H). 4.30 (t. 2H). 6.58 (t 1H). 6.66 (d. 2H)V 
6.94 (d, 1H), 7.12 (t, 2H). 7.20 (s. 1H). 7.28 (t, 1H), 7.58 (s, 1H). 7.63 (d. 1H), 7.87 (s, 1H), 8.48 (s, 1H), 9.50 
(s. 1H); 

Elemental Analysis: Found C. 69.6; H, 6.2; N, 13.6; 
^ . C24H24N4O2. O.75H2O requires C. 69.6; H, 6.2; N. 1 3.5%. 

Example 41 

Amixture of 7-(2-bromoethoxy)-6-methoxy-4-(3"-methylanilino)quinazoline (0.25 g) and morpholine (4 ml) 
45 was stirred at ambient temperature for 4 hours. The mixture was evaporated and the residue was partitioned 
between methylene chloride and a dilute aqueous sodium bicarbonate solution. The organic phase was dried 
(MgS04) and evaporated. The residue was triturated under diethyl ether to give 6-methoxy-4-(3*-n1ethylanili- 
no)-7-(2-morpholinoethoxy)quinazoline (0.198 g), m.p. 168-170**C. 

NMR Spectrum: (CD3SOCD3 + CD3CO2D) 2.35 (s. 3H). 3.15 (t, 4H), 3.81 (t, 4H). 3.96 (s. 3H). 6.93 (d. 1H). 
so 7.21 (s. 1H). 7.26 (t. 1H). 7.58 (s, 1H). 7.63 (d, 1H). 7.84 (s, 1H), 8.44 (s, 1H), 9.58 (s. 1H); 
Elemental Analysis: Found C, 64.3; H. 6.9; N, 13.8; 
C22H26N4O3. O.9H2O requires C. 64.3; H. 6.8; N. 13.6%. 

Example 42 

55 

2-Methoxyacetyl chloride (0.085 g) was added to a stirred solution of 7-hydroxy-6-methoxy-4-(3*-methy- 
lanilino)quinazoline (0.2 g) in DMA(1 ml) and the mixture was stirred at ambient temperature for 16 hours. A 
second portion of 2-methoxyacetyl chloride (0.085 g) was added and the mixture was heated to 45*C for 3 
hours. The mixture was coded to ambient temperature and ethyl acetate (5 ml) was added. The precipitate 
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^^^,Z^^*\^',^''\T^ ^"^ ^'""^ ^"^ driedinder vacuum. There was thus ob- 

ta ned 6-fnethoxy-7^2-methoxyacetoxy)-4-{3'-methylaniIino)quinazoline (0.218 g). m.p 215-219«C 

El mental Ana(ysis:.Found C. 63.5; H. 5.8; N. 10.0; 
Ci9H,9N304. 1HCI, 2H2O requires C. 53.5; H. 5.6; N. 9.9%. 

Example 43 

«n ®-f'"'"°-^<3'-'"ethylanflino)quinazoline (0.25 g). benzoyl chloride (0.148 g). triethylamine (2 

ml) and DMF (2 ml) was stirred and heated to 1 00-C for 3 hours. A further portion of benzoyl chloride W 296 

for a further 3 hours. The mixture was <Soled to ambSu 
temperature and part.t.oned between methylene chloride and water. The organic phase was dried (MgsS" 
and evaporated. The residue was purified by column chromatography using increasingly polar miKLreTof m^ 

nSeTo" ^"^'"^ e-benzamid^(5.-meth,a:S^rut 

Elemental Analysis: Found C. 73.2; H, 5.0; N, 15.4; 
C22H,eN40. O.25H2O requires C, 73.6; H. 5.2; N. 15.6%. 

Example 44 

g). methyl 3-chloroformylpropionate (0.451 q) 

T<i^^V^^ZT^"^r^ purified by column chromatography using increasingly polar mixtures of methylene 

it^Jrnlt . "^Jff ^ ^"^'^ """^ 6-(3-methoxycarbonylpropionamido)-4^3'-methy- 

lanilino)quinazoline (0.46 g), m.p. 202-203«C. ' »- f / \ iiiciiiy 

NMR Spectrum: (CDjSOCDa) 2.34 (s. 3H). 2.68 (m. 4H). 3.61 (s. 3H). 6.95 (d. 1H). 7.26 (t. 1H) 7 6 fs 2Hi 
7 74 (d. 1H), 7.84 (m. 1H). 8.52 (s. 1H). 8.70 (d. 1H). 9.8 (s. 1H). 10.3 (s. IH); ^' ^ ' ^' 

Elemental Analysis: Found C, 65.3; H, 5.5; N. 14.8; 
C20H20N4O3 requires C, 65.2; H, 5.5; N. 15.0%. 

Example 45 

„,i„.^n^J''®u°^^^"'!"°^^^''^®"'^^""'~^"'"^^°""® <°-5 9)' •^"^y' 4-chlorobutyrate (1 ml) and triethyla- 
Z ni?;^ "^^^^'^ '° * ""'^'^ to ambient temperature 

and parttioned between methylene chloride and water. The organic layer was dried (MgSO^ and evaporated 
The res.due was purified by column chromatography using a 20:1 mixture of methylene chloride and methanol 
as eluent There was thus obtained 

6-^methoxycarbonylpropylamino)-4-(3'-methylanilino)quinazoline (0 32 g) 

7Ta''«^^m ^'U f ^ '-^^ 3-6^ <«• 3H). 6.22 (t. IH). 6.93 (d. IH). 

7.18<d. IH). 7.25 (m. IH). 7.29 (t. IH). 7.6 (s. IH). 7.65 (d. IH). 8.43 (s. IH). 9.25 (s IH) 

A mocture of the material so obtained and diphenyl ether (0.5 ml) was stirred and heated to 1 60OC for 3 
hours. The mixture was cooled to ambient temperature and partitioned between methylene chloride and water. 

T ""^^ ^"^ evaporated. The residue was purified by column chromatography 

S "^ethylene chloride and methanol as eluent. There was thus obtained 4-(3'-methyla- 

nilino)-6-(2-oxopyrrolidin-1-yl)quinazoline (0.053 g). m.p. 212-215»C 

7 « r SP?;?^"'^^ <CD3SOCD3) 2.15 (m. 2H). 2.35 (S. 3H). 2.59 (t. 2H). 4.01 (t. 2H). 7.02 (d. IH). 7.30 (t. IH). 

7.6 (m.2H). 7.8 (d.lH). 8.24 (d.lH), 8.55 (S.1H). 8.60 (m.1H). 9.88 (S.1H); 
Elemental Analysis; Found C. 64.8; H, 5.0; N. 14.9; 

C19H18N4O. O.75CH2CI2. O.5H2O requires C. 64.4; H, 5.4; N. 14.6%. 
Example 46 

(0 arUtlnn'Ti^T^^ I? ''?^^^ ""^^ ^''^^ '° ^ "^'^'"'^ °^ 6-amino-4-(3'-methylanilino)quina2oline 

hon i\ ^ ""^ "^^"^ "^^^ '^""'^ '° -2°^- '^^^ •"'xhife was stirred at 5-C for 10 minutes and 
then allowed to warm to ambient temp rature. The mixture was evaporated and the residue was purified by 
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column chromatography using a 20:1 mixture of methylene ctiioride and methanol as eluent. There was thus 
obtained 4-(3'-nriethy1anilino)-6-(3-ph ny1ureido)quinazoline (0.335 g), m.p. 224-226^0. 
NMR Spectrum: (CD3SOCD3) 2.34 (s. 3H). 6.94 (d. 1H), 7.01 (m, 1H), 7.28 (m. 2H), 7.30 (t, 1H), 7.51 (m, 2H). 
5 7,62 (m. 2H), 7.73 (d, 1 H). 7.92 (m. 1 H), 8.46 (d, 1 H). 8.49 (s, 1 H). 8.90 (s. 1 H). 8.94 (s. 1 H). 9.75 (s, 1 H); 
Bemental Analysis: Found C, 65.2; H, 5.5; N. 17.2; 
CjaHisNjO. 2H2O requires C, 65.2; H. 5.7; N. 17.3%. 

Example 47 

10 

A solution of sodium cyanate (0.195 g) In water (3 ml) was added to a stirred solution of 6-amino-4-(3 - 
methytantlino)qulnazoIine (0.25 g) in water (5 ml) and acetic acid (0.1 ml). The mixture was stirred at ambient 
temperature for 2 hours. The mixture was evaporated and the residue was purified by column chromatography 
on reversed-phase silica using initially a 30:70:0.2 mixture and then a 45:55:0.2 mixture of methanol, water 
15 and trifluoroacetic acid as eluent. There was thus obtained 4-(3'Hfnethylanilino)-6-ureidoquinazoIine (0.047 g), 
m.p. >230**C (decomposes). 

NMR Spectrum: (CD3SOCD3) 2.36 (s. 3H), 6.18 (s. 2H). 7.12 (d, 1H). 7.36 (m, 1H). 7.48 (m, 2H), 7,79 (d, 1H). 
8.01 (m, 1H), 8.65 (d, 1H). 8.75 (s. 1H), 9.11 (s, 1H). 11.12 (s. 1H); 
Elemental Analysis: Found C. 48.8; H. 4.1; N, 15.4; 
20 CteHisNsO. 1 H20. 1 .3CF3CO2H requires C. 48.6; H, 4.0; N, 15.2%. 

Example 48 

Benzyl chloride (0.378 g) was added to a stirred mixture of 7-hydroxy-6-methoxy-4-(3 -methylaniIino)qui- 
25 nazoline (0.281 g), potassium cartK)nate (0.414 g) and DMA (4 ml). The mixture %vas stirred at ambient tem- 
perature for 10 minutes and then heated to 60^C for 1 hour. The mixture was evaporated and the residue yiks 
purified by column chromatography using initially methylene chloride and then a1(X):3 mbcture.of methylene 
chloride and methanol as eluent There was thus obtained 7-benzyloxy-6-methoxy-4-(3'-methy!anllino)quiha- 
zdine (0.225 g). m.p. 203-205*»C. 
30 NMR Spectrum: (CD3SOCD3) 2.34 (s, 3H), 3.97 (s, 3H). 5.28 (s, 2H). 6.93 (d, 1H), 7.27 (t, 1H), 7.28 (s, 1H). 
7.22-7.55 (m, 5H), 7.58 (s, 1H), 7.63 (d. 1H), 7.87 (s, 1H), 8,44 (s, 1H). 9,41 (s, 1H); 
Elemental Analysis: Found C, 74.0; H. 5.8; N, 1 1.1 ; 
CzsHziNsOa requires C. 74.4; H« 5.7; N. 11.3%. 

35 Example 49 

Idopropyl bromide (0.246 g) was added to a stirred mixture of 7-hydroxy-6-methoxy-4-(3'-methylanili- 
no)qulnazoline (0.281 g), potassium cart>onate (0.414 g) and DMA (3 ml). The mixture was stirred at ambient 
temperature for 30 minutes and then heated to 70''C for 1 hour. The mixture was partitioned between ethyl 
^ acetate and water. The organic phase was dried (MgS04) and evaporated to give 7-isopropoxy-6-methoxy-4- 
(3'-methylanilino)quinazoline (0.28 g). m.p. 218-221''C. 

NMR Spectrum: (CD3SOCD3) 1.36 (d, 6H), 2.34 (s, 3H), 3.94 (s. 3H), 4.83 (m, 1H). 6.94 (d, 1H), 7.17 (s. 1H), 
7.27 (t, 1H). 7.57 (s, 1H). 7.64 (d. 1H). 7.82 (s. 1H). 8.43 (s, 1H); 
Elemental Analysis: Found C. 69.4; H, 6.7; N, 12.0; 
^ C19H21N3O2. O.3H2O. 0. 1 EtOAc requires C. 69.0; H, 6.6; N. 12.4%. 

Example 50 

Ethyl iodide (0.624 g) was added to a stirred mixture of 6,7-dihydroxy-4-(3-methyianiltno)quinazollne 
so (0.534 g). potassium carbonate (0.828 g) and DMA (1 0 ml). The mixture was heated to 50^*0 for 2 hours. A sec- 
ond portion of ethyl Iodide (0.624 g) was added and the mixture was heated to eC'C for 2 hours. The mixture 
was evaporated and the residue was purified by column chromatography using initially methylene chloride and 
then increasingly polar mixtures of methylene chloride and methanol as eluent. There was thus obtained 6,7- 
diethoxy-4-(3'-methylanain )quinazoline (0.26 g), m.p. 178-180*C. 
55 NMR Spectrum: (CD3SOCD3) 1.43 & 1.44 (2 fs, 6H), 2.34 (s. 3H), 4.2 (m. 4H), 6.92 (d, 1H), 7.14 (s. 1H), 7.26 
(t, 1H). 7.57 (s. 1H). 7.63 (d, 1H). 7.82 (s. 1H). 8.42 (s. 1H); 
Elemental Analysis: Found C, 69.1; H. 6.6; N, 12.2; 
C19H21N3O2. O.48H2O requires C. 68.7; H. 6.6; N. 12.6%. 
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Example 51 ; 

2-Bromoethyf methyl ether (0.834 g) was added to a stirred mixture of 6,7<lihydroxy-4-(3'-methylanili- 
no)qulnazo!ine (0.534 g), potassium cart)onate (0.828 g) and DiV!A(10 ml). The mixture was stirred at ambient 
tempefature for 16 hours. The mixture was evaporated and the residue was partitioned between ethyl acetate 
and water. The organic layer was dried (MgS04) and evaporated. The residue was purified by column chro- 
matography using increasingly polar mixtures of methylene chloride and methanol as eluent The gum so ob- 
tained was dissolved in ethyl acetate (4 ml) and acidified by the addition of a saturated solution of hydrogen 
chloride in diethyl ether. The precipitate was isolated. There was thus obtained 6,7-di-(2-methoxyethoxy)-4- 
(3'-methylanilino)qulna2oline hydrochloride (0.292 g), m.p. 218-220*'C. 

NMR Spectrum: (CD3SOCD3) 2.34 (s. 3H), 3.36 (s. 6H), 3.76-3.8 (m, 4H). 4.1-4.5 (m, 4H), 7.14 (d 1H) 7 37 
(t, 1H), 7.40 (s. 1H). 7.48 (m. 2H). 8.35 (s, 1H). 8.79 (s, 1H); ' 
Elemental Analysis: Found C, 59.8; H. 6.4; N, 9.9; 
C21H2SN3O4. 1HCI requires C, 60.0; H, 6.2; N, 10.0%. 

Example 52 

1,2-Dibromoethane (0.376 g) was added to a stirred mixture of 6.7.dihydroxy-4-(3*-methylanilino)quina- 
zoline (0.534 g). potassium carbonate (0.828 g) and DMA (20 ml). The mixture was heated to lOO^C for 30 min- 
utes. The mixture was evaporated and the residue was purified by column chromatography using increasingly 
polar mixtures of methylene chloride and ethyl acetate as eluent There was thus obtained 6,7.ethylenedioxy- 
4-(3*-methylaniIino)quinazoline (0.23 g), m.p. 223-226**C. 

NMR Spectrum: (CD3SOCO3) 2.34 (s, 3H), 4.40 (s, 4H), 7.14 (d. 1H). 7.17 (s. 1H), 7.26 (t, 1H), 7.66 (m, 2H) 
8.10 (s, 1 H). 8.43 (s. 1 H), 9.38 (s. 1 H); ' 
Elemental Analysis: Found C, 67.5; H, 5.1; N, 13.0; 
C17H15N3O2. O.33H2O. 0.25EtOAc requires C, 67.2; H, 5.5; N, 13.1%. 

Example S3 

A mixture of 6-bromomethyl-4-(3'-methylanilino)quinazoline (0.415 g) and morpholine (2 ml) was stirred 
and heated to 60<»C for 2 hours. The mixture was cooled to ambient temperature and the precipitate was iso- 
lated. The solid so obtained was partitioned between methylene chloride and water. The organic phase was 
washed with brine, dried (MgS04) and evaporated. There was thus obtained 6-morpholinomethyl-4-(3'-methy- 
lanilino)quinazoline (0.195 g). m.p. 191-193^C. 

NMR Spectrum: (CD3SOCD3) 2,34 (s. 3H), 2.49 (t 4H). 3.62 (t, 4H), 3.69 (s, 2H). 6.96 (d. 1H). 7.29 (t, 1H), 
7.69 (m, 2H), 7.74 (d, 1H), 7.85 (m, 1H), 8.45 (s. 1H), 8.55 (s, 1H). 9.71 (s, 1H); 
Elemental Analysis: Found C, 71.2; H, 6.8; N, 16.2; 
C20H22N4O requires C, 71.2; H, 6.6; N, 16.6%. 

Example 54 

A mixture of 6.bromomethyi-4-(3 -methylanllino)qulnazoline (0.3 g). aniline (0.085 g) and DMA (5 ml) was 
stirred and heated to 80^C for 2 hours. The mixture was evaporated and the residue was purified by column 
chromatography using increasingly polar mixtures of methylene chloride and methanol as eluent. There was 
thus obtained 6-anilinomethyl-4-(3*-methyianiIino)quina20line as an oil (0.254 g), which was dissolved In ethyl 
acetate. A saturated solution of hydrogen chloride in diethyl ether was added and the precipitate so formed 
was isolated. There was thus obtained 6-anilinomethyl-4-(3'-methylanilino)quinazoline dihydrochloride, m.p. 
216-22rc. 

NMR Spectrum: (CD3SOCD3) 2.30 (s. 3H). 4.45 (s. 2H), 6.6 (t. 1 H), 6.7 (d. 2H). 7.05 (d. 1 H), 7.08 (d. 1H). 7.10 
(d. 1H). 7.31 (m. 1H), 7.5 (m, 2H), 7.88 (d. 1H), 8.06 (m, 1H), 8.83 (s. 1H), 9.02 (s. 1H); 
Elemental Analysis: Found C, 60.4; H. 5.8; N. 12.9; 
C22H20N4. 2Ha. 1 .33H2O requires C, 60.4; H, 5.6; N, 12.8%. 

ExampI 55 

Sodium methoxide (0.073 g) was added to a stirred mixture of 6-bromomethyM-(3*-methylanilino)quina- 
zoline (0.3 g) and methanol (5 ml). The mixture was stirred at ambient temperature for 2 hours. The mixture 
was evaporated and the residue was purified by column chromatography using increasingly polar mixtures of 

46 



EP0 566 226 A1 



methyl ne chtoride and ethyl acetate as eluent There was thus obtained 6-m thoxymethyl-4-(3'-fn thylani- 
lino)quinaz line as a gum (0.045 g). 

NMR Spectrum: (CDjSOCDs) 2.36 (s. 3H). 3.39 (s. 3H), 4.62 (s, 2H). 7.07 (d. 1H), 7.35 (t, 1H), 7.58 (s. 2H). 
5 7.82 (d, 1H), 7.92 (d. 1H). 8.65 (s, 1H). 8.76 (s, 1H). 

Example 56 

A mixture of 6-bromomethyl-4-(3-methylanlllno)quinazoIine (0.5 g) and 2-methoxyethanol (2.5 ml) was 
10 stirred and heated to 80^*0 for 2 hours. The mixture was cooled to ambient temperature and partitioned between 
methylene chloride and water. The organic phase was washed with brine, dried (MgS04) and evaporated. The 
residue was purified by column chromatography using increasingly polar mixtures of methylene chloride and . 
ethyl acetate as eluent. There was thus obtained 6-(2-methoxyethoxymethyl)-4-(3'-methylanilino)quinazorme . ... 
as an oil (0.211 g). 

15 NMR Spectrum: (CD3SOCD3) 2.34 (s. 3H). 3.27 (s, 3H), 3.53 (m. 2H). 3.63 (m, 2H), 4.67 (s. 2H). 6.96 (d. 1 H), 
7.28 (t 1H). 7.7 (m. 2H). 7.8 (m. 2H), 8.5 (s, 1H), 8.57 (s. 1H), 9.8 (s. 1H); 
Elemental Analysis: Found C, 68.5; H. 6.8; N. 12.5; 
C19H21N3O2 requires C. 68,6; H, 6.7; N, 12.6%. 

20 Example 57 

Sodium methanethiolate (0.141 g) was added to a stirred mixture of 6-bromomethyl-4-(3'-methylanili- 
no)quinazoline (0.6 g), tnethylamine (0.203 g) and DMF (2 ml). The mixture was stirred at ambient temperature 
Ibr 4 hours. The mixture was evaporated and the residue was purified by column chromatography using in- 
25 creasingly polar mixtures of methylene chloride and ethyl acetate as eluent There was thus obtained an oil 
which was triturated under a mbcture of hexane and diethyl ether to give 4-(3 -methylanilino)-6Htiethylthiome- > 
thylqulnazoline (0.205 g), m.p. 1 34-1 36''C. 

NMR Spectrum: (CD3SOCD3) 2.01 (s. 3H), 2.34 (s. 3H), 3.88 (s, 2H). 6.97 (d. 1H). 7.28 (t, 1H), 7.6 (m, 2H). 
7.75 (d, 1 H). 7.83 (m, 1 H), 8.45 (d, 1 H). 8.58 (s. 1 H), 9.8 (broad s. 1 H); 
30 Elemental Analysis: Found C. 69.7; H, 5.8; N, 14.2; 

C17H17N3S. O.ICeHu requires C. 69.6; H. 6.1 ; N, 13.8%. 

Example 58 . ' 

35 Tnethylamine (0.1 ml) was added to a stirred mixture of 6-bromomethyl-4-(3'-methylanilino)quinaz6line j 

(0.33 g), benzenethiol (0.11 g) and DMA (2 ml). The mixture was stirred at ambient temperature for 5 hoiirs.^' 
The mixture was evaporated and the residue was purified by column chromatography using increasingly polar 
mixtures by methylene chloride and ethyl acetate as eluent There was thus obtained 4-(3'-methylanillno)-6- 
phenylthiomethylquinazoline (0.155 g). m.p. 145-148*C. 

40 NMR Spectrum: (CD3SOCO3) 2.34 (s. 3H). 4.41 (s. 2H), 6.96 (d, 1H). 7.24 (t 1H), 7.3 (s. 6H). 7.65 (m. 2H), 
7.72 (d, 1 H). 7.86 (m. 1 H). 8.64 (d, 1 H), 8.55 (s, 1 H), 9.73 (s. 1 H); 
Bemental Analysis: Found C, 73.7; H, 5.3; N, 11.5; 
C22H19N3S requires C, 73.9; K 6.4; N. 11.8%. 

45 Example 59 

Succinyt dichloride (0.207 g) was added to a mixture of 6-amino-4-(3 -methylanilino)qulnazoline (0.32 g), 
triethylamine (0.1 28 g) and toluene (5 ml). The mixture was stirred and heated to reflux for 2 hours. The mixture 
was evaporated and the residue was purified by column chromatography using increasingly polar mixtures of 
50 methylene chloride and methanol as eluent There was thus obtained 4-(3'-methylanilino)-6-(2,5-dioxopyrro- 
lidin-1-yl)quinazoline (0.082 g), m.p. >1 50*C. 

NMR Spectrum: (CD3SOCD3) 2.34 (s, 3H), 2.90 (s. 4H), 6.98 (d, 1H). 7.28 (t, 1H), 7.61 (d. 2H), 7.75 (m. 1H), 
7.88 (d. 1H), 8.50 (d. 1H). 8.64 (s, 1H). 9.95 (s. 1H); 
Elemental Analysis: Found C, 64.9; H. 6.2; N. 15.2; 
« Ci9H,eN402. 0.4HCI. O.4CH3OH requires C. 64.8; H. 5.0; N. 1 6.6%. 

Example 60 

3-Chloroacetyl chloride (0.473 g) was added to a mixture of 6-amino-4-(3**methylanilino)quinazoline (1 g). 
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triethylamine (0.423 g) and DMF (5 ml). Th mixtur was stirred and heat^ to 50^*0 for 2 hours. The mixture 
was evaporated and the residue was purified by column chromatography using increasingly polar mixtures of 
methylene chloride and methanol as eluent There was thus obtained 6-(2-chloroacetamido)-4-(3'-methytani- 
5 l(no)qulnazonne (0.775 g), m.p. >290*C. 

NMR Spectrum: (CD3SOCD3) 2.32 (s, 3H), 4.33 (s. 2H). 6.94 (d, 1H). 7.25 (t, 1H), 7,6 (m, 2H), 7.76 (d. 1H) 
7.84 (m. 1H), 8.50 (s. 1H), 8.68 (d, 1H). 9:80 (s. 1H), 10.57 (s, 1H); 
Elemental Analysis: Found C. 62.6; H, 4.5; N, 17.1; 
Ci/HisaNUO requires C. 62.5; H, 4.6; N, 17.1%. 

Example 61 

Sodium cyanotK)rohydride (0.2 g) was added portionwise to a mixture of 6-amino-4-(3'-methyfanilino)qui- 
nazoline (0.5 g). formaldehyde (37% solution in water, 0.8 ml) and acetonitrile (1 5 ml). The mixture was stirred 

IS at ambient temperature for 45 minutes. The mixture was neutralised by the addition of glacial acetic acid and 
evaporated. The residue was partitioned between methylene chloride and 2N aqueous sodium hydroxide. The 
organic phase was dried (MgS04) and evaporated. The residue was purified by column chromatography using 
increasingly polar mixtures of methylene chloride and methanol as eluent. There was thus obtained 6-dime- 
thylamino-4-(3-methyianiIino)quinazoline (0,237 g), m.p. >200**C (decomposes). 

20 NMR Spectrum: (CD3SOCD3) 2.33 (s. 3H). 3.06 (s, 6H), 6.95 (d. 1H), 7.26 (t, 1H), 7.41 (s. 1H). 7.48 (d, 1H). 
7.6 (m, 2H), 7.65 (d, 1H), 8.37 (s. 1H). 9.5 (s, 1H); 
Elemental Analysis: Found C, 71.2; H, 6.3; N, 19.4; 
C17H18N4. O.4H2O requires C, 71.5; H. 6.6; N, 19.6%. 

25 Example 62 

Using an analogous procedure to that described in Example 39, except that DMA was used in place of 
DMF and that the reaction mixture was heated to 80^*0 for 4 hours, 
6-hydroxy-4-(3 -methylanilino)quinazoline was reacted with 1,2-dibronrK)ethane to give 
30 6-(2-bromoethoxy)-4-(3*-methylanilino)quinazoline in 47% yield, m.p. 129-135^C. 

NMR Spectrum: (CD3SOCD3) 2.35 (s. 3H). 3.92 (t, 2H), 4.52 (t, 2H). 6.95 (d, 1H), 7.28 (t, 1H). 7,53 (m, 1H), 
7.63 (m, 2H), 7.74 (d, 1H). 7.96 (d. 1H), 8.49 (s, 1H), 9.52 (s, 1H); 
Elemental Analysis: Found C, 57.5; H. 4.2; N, 11.5; 
Ci7Hi6Bri^30 requires C, 57.0; H, 4.5; N, 11.7%, 

35 

Example 63 

The procedure described in Example 62 was repeated except that 2-bromoethyl methyl ether was used 
In place of 1,2-dibromoethane. There was thus obtained 6-(2-methoxyethoxy)-4-(3'-methy1anilino)quinazoline 
40 in52% yleld. m.p. 177-179**C. 

NMR Spectrum: (CD3SOCD3) 2.35 (s, 3H), 3.36 (s. 3H), 3.76 (t. 2H). 4.29 (t. 2H). 6.95 (d, 1H). 7.28 (m. 1H). 
7.51 (m, 1H). 7.62 (s. 1H), 7.65 (d, 1H). 7.72 (d, 1H), 7.95 (d, 1H), 8.49 (s, 1H); 
Elemental Analysis: Found C. 69.4; H. 6.2; N, 13.2; 
C18H19N3O2. 0.1 H2O requires C. 69.4; H. 6.2; N, 13.5%. 

45 

Example 64 

Dimethylamine gas was led into a stirred solution of 6-(2-bromoethoxy)-4-(3'-methylanillno)quinazoline 
(0.237 g) in DMA (5 ml) and the mixture was stirred at ambient temperature for 16 hours. The mixture was 
50 evaporated and the residue was purified by column chromatography using increasingly polar mixtures of me- 
thylene chloride and methanol as eluent. There was thus obtained 6-(2-dimethylaminoethoxy)-4-(3'-methyla- 
nilino)quinazoline hydrobromide (0.177 g). m.p. 83-86^C. 

NMR Spectrum: (CD3SOCD3) 2.35 (s, 3H). 2.5 (s. 6H), 3.09 (t, 2H), 4.35 (t, 2H), 6.96 (d, 1H), 7.29 (m, 1H). 
7.50 (m. 1H), 7.62 (m. 2H), 7.64 (d. 1H). 7.98 (d, 1H), 8.49 (s, 1H). 9.54 (s. 1H); 
55 Elemental Analysis: Found C, 56.6; H. 5.9; N. 13.6; 
C,9H22N40. IHBr requires C, 56.6; H, 5.7; N, 13.9%. 
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Example 65 

Sodium cyanide (0.121 g) and tri thylamine (0.303 g) were add din turn t a mixture of 6-bromomethyI- 
5 4-{3*-inethyf anaino)quinazolin (0.3 g) and DMA (5 ml). The mixture was stirred at ambient temperature for 16 
hours. The mixture was evaporated and the residue was purified by column chromatography using increasingly 
polar mixtures of methylene chloride and ethyl acetate as eluent There was thus obtained 6-cyanomethyl^ 
(3'-methylanilino)quinazoltne as a solid (0.084 g). 

NMR Spectrum: (CD3SOCD3) 2.34 (s, 3H). 4.24 (s. 2H). 6.98 (d, 1H). 7.29 (t, 1H). 7.61 (m, 2H), 7.83 (s. 2H), 
10 8.56 (s. 1H), 8.62 (s, 1H); 

Elemental Analysis: Found C, 72.7; H. 4.9; N. 19.6; 
C17H14N4. O.33H2O requires C. 72.8; H. 6.2; N, 20.0%. 



IS 



25 



Example 66 



DKI-initdazolyl) ketone (0.421 g) was added to a mixture of 7-carboxy-4-(3'-methylanilino)quinazonne 
(0.558 g). THF (40 ml) and DMF (20 ml). The mixture was stirred and heated to 40*»C for 90 minutes. The mixture 
was cooled to 5*C and dimethylamine was led into the mixture for 40 minutes. The mixture was evaporated 
and the residue was triturated under water. The solid so obtained was isolated and dried. There was thus ob- 
20 tained 7-(N,N-dimethylcarbanrK)yl)-4-(3*-methylanilino)quina20line (0.55 g). m.p. 207-209*C. 

NMR Spectrum: (CD3SOCD3 + CD3CO2D) 2.35 (s. 3H), 2.96 (s. 3H). 3.07 (s. 3H), 7.04 (d, 1H), 7.32 (t, 1H). 
7.63 (m, 1H), 7.66 (s. 2H). 7.82 (d, 1H), 8.60 (d, 1H). 8.64 (s. 1H); 
Bemental Analysis: Found C. 69.6; H. 5.8; N. 18.1; 
C,eH|8N40. O.2H2O requires C, 69.8; H, 5.9; N, 18.1%. 



Example 67 



Using an analogous procedure to that described in Example 1, 4-chloro-6-morpholinoquinazol!ne was re- 
acted with 3-methylanfline to give 4-(3'-methylanilino)-6-morphoIinoquinazoline hydrochloride in 76% yield,^ 
30 m-p. 276-278''C. 

NMR Spectrum: (CD3SOCD3) 2.38 (s, 3H), 3.41 (m, 4H). 3.82 (m, 4H). 7.18 (d. 1H). 7.38 (m. 1H). 7.48 (s. 1 H), 

7.50(d, 1H), 7.87 (s, 2H). 8.08 (s. 1H), 8.75 (s. 1H); 

eemental Analysis: Found C, 63.9; H, 6.0; N, 1 5.4; 

C19H20N40. 1 HCI requires C, 64.1 ; H, 5.9; N. 16.8%. 
35 The 4-chloro-6-morpholinoquinazoline used as a starting material was obtained as follows:- 

Amixture of 5-chloro-2-nitrobenzoic acid (20.2 g) and morpholine (50 ml) was stirred and heated to reflux 

for 3 hours. The mixture was evaporated. Water (100 ml) was added and the mixture was acidified to pH2 by 

the addition of concentrated hydrochloric acid. The precipitate was Isolated, washed with water and dried. 

There was thus obtained 2-nitro-5-morphollnoben20ic acid (24.3 g). 
40 A mixture of a portion (10 g) of the material so obtained. 10% palladium-on-charcoal catalyst (1 g) and 

DMA (1 50 ml) was heated to 40*C and stirred under an atmosphere of hydrogen for 4 hours. The mixture was 

f atered and the filtrate was evaporated. The residue was triturated under diethyl ether to give 6-morpholinoan- 

thranilic acid (6.05 g). ^ u ^ m 

A mixture of a portion (5.5 g) of the material so obtained and formamlde (20 ml) was stirred and heated 

45 to 1 70*C for 4 hours. The mixture was cooled to ambient temperature and the precipitate was isolated, washed 
in turn with formamide. ethyl acetate and diethyl ether and dried. There was thus obtained 6-morpholinoqui- 
nazolin-4-one (4.8 g). m.p. 270-273<»C. 

Phosphoryl chloride (0.664 g) was added to a stirred mixture of 6-morpholinoquinazoline (0.5 g). N.N-di- 
methylaniline (0.471 g) and toluene (10 ml). The mixture was heated to reflux for 1 hour. The mixture was cooled 

50 to ambient temperature, diluted with toluene (25 ml) and extracted with dilute aqueous ammonium chloride sol- 
ution. The organic phase was dried (MgS04) and evaporated. The residue was purified by column chromatog- 
raphy using Increasingly polar mixtures of methylene chloride and ethyl acetate as eluent. There was thus ob- 
tained 4-chloro-6-morpholinoquinazoline as a s lid (0.52 g). 

55 Example 68 

A mixture of 4-chloro-6.7-dimethoxyquinazoline (0.449 g). 1.3-phenylenediamine (0.433 g) and THF (16 
ml) was stirred and heated to reflux for 20 hours. Th mixture was cooled to ambient temperatur . The pre- 
cipitate was isolat d. washed with diethyl ether and dried. There was thus obtained 4-(3*-aminoanilino)-6.7- 
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dimethoxyquinazoline hydrochloride (0.367 g). m.p. 242-243*>C, , 

NMR Spectrum: (CD3SOCD3) 3.97 (s, 3H). 4.0 (s. 3H). 6.64 (m, 1H). 6.95 (d. 1H), 7.02 (d. 1H), 7.16 (L 1H^ 
7.87 (s. 1H). 8.25 (s. 1H). 8.72 (s, 1H). 10.99 (broad s. 1H); v A o IM), 

Bemental Analysis: Found C, 67.6; H, 6.0; N, 16.4; 
CieHietNUOa- 1HCI, 0.IH2O requires C, 67.4; H, 6.2; N. 16,7%. 

Example 69 

Using an analogous procedure to that described in Example 68. 4-chloro-6,7-dimethoxyquinazo[ine was 
reacted with 3-aminophenol to give 4-(3*.hydroxyanilino).6.7-dimethoxyquinazoline in 92% yield, m.p. 256- 

NMR Spectrum: 3.98 (s. 3H). 4.02 (s. 3H). 6.75 (m, 1H), 7.12 (d. 1H). 7.14 (d. 1H). 7.25 (t. 1H). 7.42 (s 1H) 
8.37(s. 1H). 8.80 (S.1H). 9.5 (broad hump. 1H). 11.4 (broad S.1H); ^^s. in;. 

Elemental Analysis: Found C. 57.1; H, 4.8; N, 12.1; 
C16H15N3O3. 1HCI. O.25H2O requires C, 56.8; H. 4.9; N. 12.4%. 

Example 70 

A mixture of 4-chloro-6-piperidinoquinazo«ine (0.371 g). 3.4-dichloroan«ine (0.243 g). isopropanol (3 ml) 
and THF (4 ml) was stirred and heated to reflux for 3 hours. The mixture was allowed to cool to ambient tem- 
perature. The precipitate was isolated, washed with THF and diethyl ether and dried. There was thus obtained 
4-(3 ,4 -dichloroan(lino)-6-piperidinoquinazoline hydrochloride (0.331 g. 54%), m.p >280*C 
NMR Spectrum: (CD3SOCD3) 1.68 (m. 6H). 3.49 (m, 4H). 7.7-8.Q (m, 5H). 8.13 (s. 1H). 8.81 (s 1H)- 
Elemental Analysis: Found C, 56.4; H. 4.7; N. 13.6; ' 
Ci9H,8Cl2N4. 0.9HCI requires C. 56.3; H. 4.7; N, 13.8%. 

The 4-chloro-6-piperidinoquinazoline used as a starting material was obtained as follows-- 

A mixture of 5-chloro-2-nitrobenzoic add (13.7 g). piperidine (27 ml) and DMA (100 ml) was stirred and 
heated to 12000 for 18 hours. The mixture was evaporated. The residue was dissolved in water and the solution 
was basified to pH10 by the addition of 2N aqueous sodium hydroxide solution. The solution was extracted 
with ethyl acetate. The aqueous layer was acidified to pH2 by the addition of concentrated hydrochloric acid 
and extracted with ethyl acetate. The organic layer was dried (MgS04) and evaporated to give 2.nitro-5-oiDer- 
idinobenzoic acid (16.25 g), m.p.lSO-UO'C. fK 

A mixture of a portion (10 g) of the material so obtained. 10% palladium-on^harcoal catalyst (1 g) and 
DMA(150 ml) was heated to 40«e and stirred under an atmosphere of hydrogen for 4 hours. The mixture was 
f«ered and the filtrate was evaporated. There was thus obtained 5-piperidinoanthranilic acid as an oil (12 1 
g) which was used without further purification. 

A mixture of the material so obtained and formamide (50 ml) was stirred and heated to 1 70''C for 90 min- 
utes. The mixture was allowed to cod to ambient temperature. The precipitate was isolated, washed with for- 
mamide and with diethyl ether and dried. There was thus obtained 6-piperidinoquinazdln-4-one (5.95 g). m.p. 

160-166*C. \ a/ r 

Phosphoryl chloride (5.37 g) was added to a stirred mixture of 6-piperidinoquinazdine (4 g). N.N-dime- 
thylaniline (3.81 g) and tduene (70 ml). The mixture was heated to reflux for 2 houre. The mixture was allowed 
to cod to ambient temperature, diluted with tduene (80 ml) and extracted with dilute aqueous ammonium chlor- 
Kfe sduhon. The organic phase was dried (MgS04) and evaporated. The residue was purified by column chro- 
matography using increasingly pdar mixtures of methylene chloride and ethyl acetate as duent There was 
thus obtained 4-chloro-6-piperidinoquinazdine as a solid (2.01 g). 

Example 71 



A mixture of 7-methylamino-4-(3'-methylanillno)-6-nitroquinazdine (1 g). 10% palladium-on-charcoal cat- 
alyst (0.1 g) and DMA (20 ml) was stirred and heated to 50°C under an atmosphere of hydrogen for 3 hours. 
The mixture was cooled to ambient temperature and f Itered. The filtrate was evaporated and the residue was 
partiUoned between methylene chloride and aqueous ammonium hydroxide solution. The organic phase was 
dried (MgS04) and evaporated. The residue was purified by column chromatography using increasingly pdar 
mixture of methylene chloride and methand as eluent. There was thus obtained 6-amino-7-methylamino-4- 
(3 -methylanilino)quinazdine (0.056 g, 6%), m.p. 229-232"'C. 

NMR Spectrum: (CD3SOCD,) 2.31 (s. 3H). 2.86 (d. 3H). 5.10 (broad s. 2H). 5.98 (broad s, 1H) 6 65 (s 1H) 
6.84 (d. 1H). 7.20 (m. 1H). 7.32 (s. 1H). 7.60 (d. 1H). 7.62 (s. 1H). 8.29 (s. 1H). 9.10 (broad s. 1H); 
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Elemental Analysis: Found C. 65.9; H, 5.8; N. 23.8; ^ 
CieHiyNs. O.IH2O. O.ISCHjaa requir s C. 66.2; H, 5.9; N. 23.7%. 

The 7.methylamln<>-4-(3*-methyianflino)-6-nitroqulnazoline used as a starting material was obtained as fol- 

5 lows:- 

Amixture of 7-chloro-4-(3*-methy1anilino)-6-nltroquina20line (10.5 g). an ethanolic solution of methyiamine 
(30% weight/volume; 1 00 ml) and et hand (1 00 ml) was stirred at ambient temperature for 1 6 hours. The mixture 
was evaporated to give the required starting material which was used without further purification. 

10 Example 72 

Tert-butyl nitrite (0.051 g) was added to a mixture of 6-amino-4-(3*-methylanilino)-7-morphoIinoquinazorme 
(0.167 g) and DMF (5 ml) which had been heated to 65**C. The mixture was heated to 65**C for 30 minutes. A 
second portion (0.051 g) of tert-butyl nitrite was added and the mixture was stirred at ambient temperature for 
15 65 hours. The mixture was evaporated and the residue was purified by reversed-phase column chromatogra- 
phy using a 60:40:0.2 mixture of methanol, water and trifluoroacetic acid as eluenL There was thus obtained 
4-(3-methylanaino)-7-morphoIinoquinazoline (0.066 g. 41%). m.p. 227-229^0. 

NMR Spectrum: (CD3SOCD3) 2.33 (s. 3H), 3.50 (m, 4H), 3.82 (m. 4H), 6.93 (d, 1H). 7.14 (d, 1H). 7.66 (d. 1H). 
7.67 (s. 1H), 7.59 (m, 1H), 8.49 (d. 1H). 8.75 (s, 1H). 10.93 (broad s, 1H). 
20 The 6-amino-4-(3'-methylanilino)-7-morpholinoquinazoline used as a starting material was obtained as fol- 

lows:- 

A mixture of 7-chloro-4.(3*-methylanilino)-6-nitroquinazoline (1 g) and morphollne (0.306 ml) was stirred 
and heated to 70^C for 3 hours. The mixture was evaporated and the residue was triturated under methylene 
chloride. There was thus obtained 4-(3-methylanilino)-7-morpholino-6-nitroquinazoline (1.02 g), m.p. 212- 
25 215*C. 

NMR Spectrum: (CD3SOCD3) 2.34 (s, 3H), 3.11 (t, 4H), 3.74 (t, 4H), 6.97 (d, 1H). 7.28 (t, 1H). 7.31 (s, 1H). / 
7.62 (s. 1H), 7.64 (d. 1H). 8.58 (s. 1H), 9.19 (s, 1H), 9.90 (broad s. 1H); 
Hemental Analysis: Found C. 55.7; H. 16.4; N, 4.7; 
C19H19N5O3. O.73CH2CI2 requires C, 55.4; H. 16.4; N, 4.6%. 
30 Using an analogous procedure to that described In Example 70 except that the reaction was conducted 

at ambient temperature. 4-(3*-methylanilino)-7-morpho!ino-6-nitroquinazo!ine was reduced to give 6-amino-4-^ 
(3'-methylanilino-7-morpholinoquinazoline in 48% yield, m.p. 211-21 3**C. 

NMR Spectrum: (CD3SOCD3) 2.32 (s. 3H). 2.98 (m. 4H). 3,84 (m. 4H), 5.24 (broad s, 2H), 6.92 (d, 1H), 7.18 
(s, 1H). 7.25 (t, 1H). 7.52 (s. 1H). 7.62 (d, 2H), 8.38 (s. 1H). 9.37 (broad s, 1H); 
35 Elemental Analysis: Found C, 67.7; H. 6.4; N. 20.5; 
C19H21N5O requires C. 68.0; H. 6.3; N, 20.9%. 

Example 73 

40 Using an analogous procedure to that described in Example 1 except that the reaction mixture was heated 

to reflux for 2 houfs. the appropriate 4-chloroquina20line was reacted with the appropriate aniline to give, as 
hydrochloride salts (unless otherwise stated), the compounds described in the following table, the structures 
of which were confirmed by proton magnetic resonance spectroscopy and by elemental analysis. 
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Example 73 
Compd. No. 






m.p. 

CC) 




6, 7-diraethoxy 


3 ' -cyano 


>240 




6, 7-dimethoxy 


3 '-acetyl 


>2A0 




6, 7-dimethoxy 


2',6'-di£luoro 


>240 


4^ 


6-piperidino 


3 '-methyl 


230-232 



Notes 

a. The product, obtained initially as the hydrochloride salt, 

was converted into the corresponding free base as follows-^ The salt 
was treated with a mixture of methylene chloride and IN aqueous sodium 
hydroxide solution. The mixture was filtered and the solid so 
isolated was washed with a 10:1 mixture of methylene chloride and 
methanol and dried. There was thus obtained the required free base, 
m.p. >240**C; 

NMR Spectrum: (CD^SOCD^) 3.97 (s, 3H) , 4.0 (s, 3H), 7.22 (s, IH) , 

7.55 (m, IH), 7.62 (m, IH), 7.83 (s, IH) , 8.16 (m, IH) , 8.38 (m, IH) , 

8.56 (s, IH), 9.67 (broad s, IH) ; 

Elemental Analysis: Found C, 66.0; H, 4.6; N, 18.0; 
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«^17«14V2- °-^"2° requires C, 65.9; H, 4.7; M. 18.'1X. 

b. The product gave the following analytical data: Found C, 
58.3; H. 5.0; N. 11.2; C^^n^^H^Oy IHCl. O.SHjO requires C. 58.6; H, 
5,2; N, 11.4X; and the following characteristic NMR data: 2.62 (s, 
3H)! 3.99 (s, 3H), 4.04 (s. 3H). 7.43 (s, IH), 7.62 (m, IH), 7.90 («, 
IH). 8.05 (m, IH), 8.29 (m, IH) , 8.47 (s. IH), 8.84 (s,.lH), 11.74 
(broad s, IH). 

c. The product, obtained initially as the hydrochloride salt, 
vas converted into the corresponding free base as follows. The salt 
was partitioned between ethyl acetate and IN aqueous sodium hydroxide 
solution. The organic phase was washed with brine, dried (MgSO^) and 
evaporated. The residue was purified by column chromatography using a 
19:1 mixture of methylene chloride and methanol as eluent. There was 
thus obtained the required free base, m.p. >240»C; 

MMR Spectrum: (CD3SOCD3) 3.82 (s, 6H) , 7.05-7.35 (m, 3H), 7.72 (s, 
IH), 8.21 (s, IH), 9.34 (broad s, IH); 

Elemental Analysis: Found C, 60.6; H, 4.1; N, 13.4; C^^H^jFjMjOj 
requires C, 60.6; H, 4.1; N, 13.22. 

d. The product gave the following analytical data: Found C, 
67.8; H, 6.9; N, 15.3; GjqHjjN^. 1.03 HCl requires C, 67.4; H, 6.5; N. 
15. 7X; and the following characteristic NHR data: (CD3SOCD3) 1.63 (m, 
6H), 2.35 (s, 3H), 3,45 (m, 4H), 7.13 (d, IH), 7.36 (m, IH), 7.45 (m, 
2H), 7.75 (d, IH). 7.84 (m. IH), 8.69 (s, IH), 8.88 (d. IH), 11.2 
(broad s, IH). 

Example 74 

A mixture of 4-chloro-6.7-dimethoxyquinazoline (0.674 g). 1 ,2-pheny1enediamine (0.649 g) and THF (24 
ml) was stirred and heated to reflux for 40 hours. The mixture was cooled to ambient temperature. The pre- 
cipitate was Isolated, washed with diethyl ether and dried. There was thus obtained 4-(2*-aminoanillno)-6,7- 
dimethoxyqulnazoline hydrochloride (0.83 g. 83%), m.p. 241-243-C. 

NMR Spectrum: (CDjSOCDj) 3.98 (s, 6H). 6.68 (m. 1H). 6.87 (d. IH). 7.12 (m, 2H), 7.40 (s. 1H), 8.29 (s, 1H). 

8.68 (s. IH). 11.05 (broad s. IH); 

Elemental Analysis: Found C. 57.9: H. 5.2; N. 16.6; 

CieHieNUOj. IHCl requires C, 57.7; H, 5.15; N, 16.8%. 

Example 75 

Using an analgous procedure to that described in Example 74, 4-chloro-6,7-dimethoxyquinazoline was re- 
acted with 1.4-phenytenediamine to give 4-(4'-aminoanilino)-6,7-dimethoxyquinazoline hydrochloride in 85% 
yield, m.p. 274-276"C. 

NMR Spectrum: (CD3SOCD,) 3.95 (s. 3H). 3.98 (s, 3H). 6.75 (d. 2H), 7.35 (s. IH), 7.38 (d. 2H). 8.25 (s. IH). 
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8.67 (s. 1H). 11.05 (broad s. 1H): 

Elemental Analysis: Found C. 57.6; H. 5.0; N. 16.9; 

CieHieN*©!. 1HCI requires C. 57.7; H. 5.15; N, 16.8%. 

Example 76 



Sodium cyanoborohydride (0.013 g) was added to a mixture of 6-amino.4-(3'-methylanilino)auinazolina 
(0.5 g). formaldehyde (37% solution In water. 0.16 ml) and DMA (5 ml). The mixture was slr^Tl^S^nZ 
S^H : ""^^ neutralised by the addition of glacial acetic acid. The mixture was evapo- 

rated and the residue was purified by column chromatography using increasingly polar mixtures of methylene 

t^tlsiZTstZT"'' 6-methylamino-4-(3'-methylaniIino)quina20line 

NMR Spectrum: (CD3SOCD3) 2.34 (s. 3H). 2.85 (d. 3H). 6.32 (q. 1H). 6.96 (d. 1H). 7.20 (d 1H) 7 28 (m 2H^ 
7.54 (d.1H). 7.6 (m.2H). 8.48 (S.1H). 9.52 (broad S.1H): ' -^u la. IM). 7.28 (m. 2H). 

Elemental Analysis: Found C, 70.8; H, 5.9; N, 20.5; 
Ci«H,eN4. O.4H2O requires C. 70.7; H. 6.2: N. 20.6%. 

Example 77 

A mixture of 6-amino-4-(3'-methylanilino)quinazoline (0.05 g), benzaldehyde (0.02 ml) and methanol f5 
|rt) was s«rred and heated to reflux for 1 hour. The mixture was cooled to ambient temperature a^ s^lS 
borohydnde (0.0076 g) was added portionwise. The mixture was stirred at ambient temperature for 16 hour^ 
The mjxture was evaporated and the residue was purified by column chromatography using a 4:1 mixture of 
'!^q^n^6^^o!^Xh'*'^ ^"^"^'^ ^ ®-''«"^«'"'"°^<3'-'"ethylanili- 

Elemental Analysis: Found C, 77.3; H, 6.1; N, 16.0; 
C22H20N4. O.I25H2O requires C, 77.1; H. 5.9; N. 16.4%. 

Example 78 

^IJ^^i^r'^ "^^^ saturated with dimethylamine gas and 6-(2-chloroacetamidoV4-(3'-methylanilino)quina- 
zoline (0^ g) was added. The mixture was stirred at ambient temperature for 18 houre. The mixture was evapo- 
rated and the residue was purified by column chromatography using increasingly polar mixtures of methylene 
chlonde and methanol as eluenL There was thus obtained 6H(2-dimethylaminoacetamido)-4-(3'^methylanili- 
no)quinazoline (0.127 g. 62%), m.p. 146-1480C. ' ' 

Bl^iTZTJ??'^?.?yj-^^ ^-26 C 7.65 (m. 2H). 7.75 (d. 1H). 

8.1 3 (m. 1 H). 8.53 (s. 1 H). 8.61 (d, 1 H), 9.64 (broad s, 1 H), 9.89 (broad s. 1 H); 

Elemental Analysis: Found C, 67.7; H, 6.5; N. 20.6; 
C19H21N5O requires C, 68.0; H. 6.3; N, 20.9%. 

Example 79 

U^ng an analogous procedure to that described in Example 11. 4-(3'-aminoanilino)-6.7-dimethoxyquina- 
zoline hydrochloride was reacted with acetic anhydride. The crude product was purified by column chroma- 
tography using a 150:8:1 mixture of methylene chloride, methanol and ammonia as eluent. There was thus 
oDtained 4-(3 -acetamidoanilino)-6,7-dlmethoxyquinazoline in 47% yield, m p 252-255«C 
NMR Spectrum: (CD3SOCD3) 2.06 (s. 3H). 3.94 (s. 3H). 3.96 (s. 3H). 7.18 (s. 1H). 7.27-7.35 (m. 2H). 7.45 (m. 

1H). 7.87 (s. 1H). 8.06 (s. 1H). 8.45 (s. 1H). 9.5 (broad s. 1H). 9.9 (broad s. 1H)- 
Elemental Analysis: Found C, 62.9; H. 5.5; N. 16.1; 

Ci8HieN403. O.25H2O requires C, 63.1; H. 5.4; N. 16.3%. 
Example 80 



/nn^o"!"^*^® Of 4-(3'-aminoanilino)-6.7-dimethoxyquinazoline hydrochloride (0.083 g). benzoyl chloride 
(0.042 g). tnethylamine (0.1 01 g) and DIVIF (1.5 ml) was stirred at ambient temperature for 20 hours. The mixture 
was evaporated and the residue was purified by column chromatography using a 100:8:1 mixture of methylene 
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chloride, methanol and ammonia as eluent. There was thus obtained 4-(a;-benzamidoanflino)-6.7-dimethox- 
yqulnazoline (0.15 g. 15%), m.p. 239-242^0. 

NMR Spectrum: (CD3SOCD3) 3.92 (s, 3H), 3.96 (s, 3H), 7.18 (s. 1H), 7.34 (t, 1H). 7.45-7.63 (m. 5H). 7.87 (s, 

1H), 7.96 (m, 2H), 8.26 (t, 1H). 8.45 (s, 1H), 9.52 (broad s, 1H), 10.29 (broad s, 1H); 

Elemental Analysis: Found C, 65.9; H, 5.3; N, 13.0; 

C23H20N4O3. O.3CH3OH. O.75H2O requires C, 66.1; H. 5.4; N, 13.2%. 

Example 81 

The following illustrate representative pharmaceutical dosage forms containing the compound of formula 
I. or a pharmaceutically-acceptable salt thereof (hereafter compound X), for therapeutic or prophylactic use 
In humans: 
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'^^^^^^ ^ ' mg/tablet 

Compound X 100 

Lactose Ph. Eur 182.75 

Croscarmellpse sodium 12.0 

Maize starch paste (5X v/v paste) 2-25 

Magnesium stearate 3^0 

'^^^^^^ " mg/tablet 

Compound X \ . . , 50 

Lactose Ph.Eur 223,75 

Croscarmellose sodium g^O 

Maize starch 0 

Polyvinylpyrrolidone {5X v/v paste) 2.25 

Magnesium stearate 3^0 

^^blet III mg/tablet 

Compound X ^ q 

Lactose Ph. Eur 93.25 

Croscarmellose sodium 4^0 

Maize starch paste (5% w/v paste) 0.75 

Magnesium stearate 1^0 

^2£5Mie mg/capsule 

Compound X 

Lactose Ph. Eur 488.5 

Magnesium stearate 15 

Injection I ( 50 mg/ml ) 

Compound X 5 

IM Sodium hydroxide solution 15. OZ v/v 

O.IM Hydrochloric acid 
(to adjust pH to 7.6) 

Polyethylene glycol 400 4 5:^ y/^ 

Water for injection to 100% 
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(f) 



(g) 



Note 



Iniectloa II ' 10JB&/^) 

Compound X l.OZ v/v 

Sodium phosphate BP w/v 

O.IM Sodium hydroxide solution 15. OX v/v 

Vater for injection to lOOX 

Infection III rimg/ml, buffered to pH6) 

Compound X O-^^ 

Sodium phosphate BP 2.26X v/v 

Citric acid 0.38X v/v 

Polyethylene glycol AOO 3.5Z v/v 

Vater for injection to lOOX 



The above formulations may be obtained by conventional 

procedures veil knovn in the pharmaceutical art. The tablets (a)-(c 

may be enteric coated by convientional means, for example to provide 
coating of cellulose acetate phthalate. 
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Claims 

1. A quinazoline derivative of the formula I 
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wherein m is 1 . 2 or 3 and each R< is independently hydroxy, amino, carboxy. carbamoyl, ureido, (1-4C)al- 
koxycarbonyl, N-(1-4C)alkytcarbamoy1. N,N-di-{(1-4C)alkyl]carbamoyl. hydroxyamino. (1-4C)alkoxyamh 
no, (2-4C)alkanoyloxyamino, trifluoromethoxy, (1-4C)alky1, (1-4C)alk6xy, (1-3C)alkylenedioxy, (1-4C)al- 
kylamino, di-{(1-4C)aIky1]amino, pyrrolidin-1-yl, piperidino, morpholino, plperazin-1-yl, 4-(1-4C)alkylpiper- 
azin-1-yl. (1-4C)alkylthlo, (1-4C)alkylsulphinyl, (1-4C)alkytsulphonyl, halogeno-(1-4C)alkyl (ctherthan tri- 
fluoromethyl), hydroxy-(1-4C)alkyl. (2-4C)alkanoyloxy-(1-4C)alkyl, (1-4C)alkoxy-(1-4C)alk7l. carboxy-(1- 
4C)alkyl, (1^C)alkoxycafbonyl-(1-4C)alkyl, carbamoyl-{1-4C)alkyl. N-{1-4C)alkylcarbanrH)yl-<1-4C)alkyl, 
ri,N-di-[(1^C)alkyf]carbamoy!-{1-4C)alkyl, amlno-(1-4C)alky!, (1-4C)alkylamino-{1-4C)alkyl, dK(1- 
4C)alkyl)amlno-(1-4C)alkyl. piperidino-{1-4C)alkyl, morpholina-(1-4C)alkyl, piperazin-1-yl-(1-4C)a!kyl. 4- 
(1-4C)alkylp!perazin-1 -yl-(1-4C)alkyl. hydroxy-(2-4C)alkoxy-(1-4C)alkyl, (1-4C)a!koxy-(2-4C)alkoxy-(1- 
4C)alkyl. hydroxy.(2-4C)alkylamlno-(1-4C)alky|. (1-4C)aikoxy-(2-4C)alkylamino-(1-4C)alkyi. (1-4C)al- 
kylth!o-(1-4C)alkyi, hydroxy-(2-4C)alkylthio-(1-4C)aIkyl, (1^C)alkoxy-(2-4C)alkylthfo-{1-^C)aIkyl, phe- 
noxy-(1-4C)alkyl. anilino-(1-4C)alkyl, phenylthlo-(1-4C)aIkyl, cyano-<1-4C)alkyl. halogenM2-4C)alkoxy. 
hydroxy-{2-4C)alkoxy. {2-4C)alkanoyloxy.(2-4C)alk6xy, (1-4C)alkoxy-(2-4C)alkoxy, carboxy-(1-4C)al- 
koxy, (1^C)alkoxycarbonyl-{1-4C>alkoxy, carbanrK>yl-(1-4C)alkoxy, NH1-4C)alkylcarbanfK)yl-(1-4C)^^^ 
koxy, l!l,N-dK(1-4C)alkyncart)anrK)y!-{1-4C)alkoxy, amlno-(2-4C)alkoxy, (1-4C)alkylamino-(2-4C)alkoxy, 
dK(1-4C)afkyl]amino-(2-4C)alkoxy. (2-4C)alkanoyloxy. hydroxy-{2-4C)alkanoyloxy, {1-4C)alkoxy-{2- 
4C)alkanoyloxy, phenyl-{1-4C)alkoxy. phenoxy-(2-4C)alkoxy, aninno-(2-4C)alkoxy, phenylthio-(2-4C)al- 
koxy. plperidino-(2-4C)aIkoxy. morpholino-<2-4C)alkoxy. pipera2ln-1-yl-(2-4C)alkoxy, 4-(1-4C)alkylpiper- 
azin-1-yl-(2-4C)alkoxy, halogeno-{2-4C)alkylamino, hydroxy-<2-4C)alkylamino. (2-4C)alkanoyloxy-{2- 
4C)alkylamino, (1-4C)alkoxy-(2-4C)alkylamino. carboxy-(1-4C)alky1amino, (1-4C)alkoxycarbonyl-(1- 
4C)alky1amino, carbamoyl-(1-4C)alkylamino, N-(1-4C)alkylGarbamoyl-(1-4C)aIkylamino. N.N-di-[(1- 
4C)alkyi]carbamoyl-(1-4C)alkylamino, amlno-{2-4C)alky!amino, (1-4C)alkylamlno-{2-4C)alkylamlno, di- 
[(1-4C)alkyllamino-(2-4C)alkylamino. phenyl-(1-4C)alkylamino. phenoxy-{2-4C)aIkylamlno, anillno-(2- 
4C)alkylamino, phenylthio-(2-4C)alky1amino. (2-4C)alkanoylamino. (1-4C)alkoxycarbonylamlno. (1- 
4C)alkylsulphonylamino. benzamido, benzenesulphonamldo, 3-phenylureldo, 2-oxopyrrolidln-1-yl, 2,5- 
dk)xopyrrolidin-1-y1, halogeno-(2-4C)alkanoylamlno, hydroxy-(2-4C)alkanoylamlno, (1-4C)alkoxy-(2- 
4C)alkanoylamino. carboxy-(2-4C)aIkanoylamino, (1^C)alkoxycarbonyl-(2-4C)alkanoylamino. carba- 
moyl-(2-4C)alkanoylamino, N-(1-4C)alkylcart)amoyl-(2-4C)alkanoylamino. N,N-di-[(1-4C)alkyllcarba- 
moy!-(2-4C)alkanoyf amino, amino-(2-4C)alkanoylamino. (1-4C)alkylamlno-(2-4C)alkanoylamlno or di- 
I(1-4C)alky1]amino-(2-4C)alkanoylamino, and wherein said benzamido or benzenesulphonamldo substitu- 
ent or any anilino, phenoxy or phenyl group in a substituent may optionally bear one or two halogeno, 
(1-4C)alkyl or (1-4C)alkoxy substituents; 

n is 1 or 2 and each is independently hydrogen, hydroxy, halogeno. trifluoromethyl, amino, nitro, cyano, 

(1-4C)alkyl. {1-4C)alkoxy, (1-4C)alkylamino, dl-[(1-4C)alkyl]amino, (1-4C)alkylthio, (1.4C)alky1sulphinyI 

or (1-4C)alkylsulphony1; 

or a pharmaceuticalty-acceptable salt thereof; 
xceptthat4-(4'-hydroxyanilino)-6-methoxyquinazoline.4-(4*-hydroxyanillno)-6,7-methylenedloxyqulna- 

zoline, 4-(4*-hydroxyanilino)-6.7.8-trimethoxyquinazoline, 6-amino-4-(4*-amin anilino)quinazollne, 4-ani- 

lino-6-methylquinazoline or the hydrochloride salt thereof and 4.anilino-6,7.dimethoxyquinazoline or the 

hydrochloride salt thereof are excluded. 

Aquinazoline derivative of the formula I as defined in claim 1 wherein in addition R2 may be (2-4C)alka- 
noylamino, benzamido or (2-4C)alkanoyl. and wherein said benzamido group may optionally bear one or 
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two halogeno. (1-4C)alkyl or(1-4C)alkoxy substituents; 
or a pharmaceutically-acceptable salt thereof. 



3. A quinazoline derivative of the formula I as claimed in daim 1 wherein m is i 9 nr i o„w u 
dependently hydroxy, amino, carboxy. carbamoyl. ureldo. (nc^^toS^Zv,' N ? iS.T ^ 
N.N-di-t(1-4C)alkylIcarbamoyl. (1-4C)alkyl (1-4C)alkoxO M JSlvSl J?^ ^ ti-(1-»C)alkylcarbamoyl. 
4C)alkylJamlno. (1-4C)alkyltWo (1-46)aT;iruS 7^^^^ (1-4C)alkylamino. dK(1- 

kyl. 4-(1-4C)alkyfp.perazm-1-yl- 1-4C)alkyl, hydroxy-(2-4C)alkoxv-(1-4Cialkv M^ir»lii,I 1^! 

carbamoyl-{1-4C)alkoxy.N.N-di-f(1-4C)alkyl]carbamoyl-(1-4C)Sko>wZ^^ 
(1-4C)alkoxycarbonyl'K1^S)alky,LJ^rc^S;im^^^^^ 

(2-4C)alkylam.no, di-f(1-4C)alkyl]amino-(2-4C)alkylamino. (2-4C)all«.novlan^r^« Ti-^oli^ T 
mino. (1^C)alkylsulphonylamino. benzamido bTnzenesuSSm^r hZTn^ftS^^^^^^ 
hydr(»xy-{2-4C)alkanoyIamino. (1-4C)alkoxy-{2-4C)alkanoSaminr Srbo«?/^^^^^ 
4C)alkoxycarbonyl-(2-4C)alkanoylamino. 2^amoi-^?-4cS^^;iam^^^^ 

or a pharmaceutically-acceptable salt thereof; 

^^^^^ 

OB^^'Zf^"''^*^^- ^''"""'^ ' ^^'■'^^^ ^ is 1 or-2 and each Ri is inde- 

pendenBy hydroxy, ammo, carboxy. (1-4C)alkoxycarbonyl. (1-4C)alkyl (1-4C)alko^. rractelkJpn! 

rn^SSLl^Si^r^.^ ? 5^^^^ amino-(1-4C)alkyl. (1-4C)alkylamino-(1-4C)alkyl. di- 

benSntSS^^ (2-4C,alkanoy,amino. (1-4Sly.su!phS^^"Vent^^^^ 

oVc^kn'SlTo'^^ trif luoromethyl, amino, nitro. cyano. 

ort^lZi^;:Z7' ^K(1-4C)alkyl,amino. (1-4C)alkylthio. (1-4C,a.ky.su.pmnyi 

or a pharmaceutically-acceptable salt thereof- 
Sr*ilamin^^;;'S"r^^^^ 

ThTeof andTrntilfi?w 4-anilino-6-methyiquina20line or the hydrochloride salt 

thereof and 4-an.l.no-6.7-d.methoxyquinazoline or the hydrochloride salt thereof are excluded. 

ycar^:;":y::;y'a:in'o^:fr^^^^^^ 

n.ethy.enedioxy.eth,enedioxy.methy.amL.eth;;a:irdr^^^^^ 
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pholino. methyithio, ethyithio, bromomethyl. dibromomethyl. methoxymethyl. piperidinomethyl. morpho- 
linomethyl. piperaziivl-ylmethyl. methoxyethoxymethyl. methylthlomethyl, 2-hydroxy thylthiomethyi. 
anilinomethyl, phenylthiomethyl. cyanomethyl, 2-bromoethoxy. 2-hydroxyethoxy. 3-hydroxypropoxy, 2- 
methoxyethoxy, 2-ethoxyethoxy. 3-methoxypropoxy, 3-ethoxypropoxy. methoxycarbonylmethoxy. 
ethoxycartx>ny1methoxy. carbamoyfmethoxy. 2-dimethylaminoelhoxy. 2-diethylaminoethoxy, 2-methox- 
yacetoxy, benzyloxy. 2-anflinoethoxy. 2-piperidinoethoxy, 2-morpholinoethoxy, 2-(ptperazin-1-y1)ethoxy, 
2-hydroxyethy1amino, 3-hydroxypropylamino, 2-methoxyethylamino, 2-ethoxyethylamino, 3-methoxy- 
propyiamcno, 3-ethoxypropy!amino, 2-dimethy1aniinoethylamino, 2-diethy1aininoethylannino, 3-dinriethy- 
laminopropylamino, 3-diethylanninopropylamino, acetamido. propionamldo, benzamldo, 3-phenylureido. 
2-chloroacetamido. 2-oxopyrrolidin-1-yl. 2-hydroxyacetamido, 2-methoxyacelamldo or 2-ethoxyacetami- 
do; 

n is 1 or 2 and each Is independently hydrogen, fluoro. chloro, bromo, trifluoromethyl, nitro, cyano. 
methyl or ethyl; 

or a pharmaceutlcatly-acceptable salt thereof. 

Aquinazoline derivative of the formula I as daimed In daim 1 and subject to the provisos stated in daim 
1 wherein {R^)in is 6-hydroxy, 7-hydroxy, 6 J-dihydroxy. 6-amino, 7-amino, 6-ureldo, 6-trifluoromethoxy, 
e-methyl, 6,7-dimeth^. 6-methoxy, 7-methoxy, 6,7-dimethoxy, 6.7-diethoxy. 6-hydroxy-7-methoxy. 7- 
hydroxy-6-methoxy. 6-ammo-7-methoxy, 6-amino-7-nriethylthio, 5-amino-6,7-dinnethoxy. 6-methoxy-7- 
isopropoxy, 6.7-methylenedioxy, 6,7-ethylenedioxy. 6-dimethylamino, 6-methoxymethyl, 6-(2-methox- 
yethoxymethyl). 6-cyanomethyl, 7-(2-hydroxyethoxy)-6-methoxy, 6.7-di-(2-hydroxyethoxy), 6-(2-me- 
thoxyethoxy), 6.methoxy-7-(2-methoxyethoxy), 6,7-di-(2-methoxyethoxy), 7-(2-bromoethoxy)-6-me- 
thoxy. 7-benzyloxy-6-inethoxy. 6-(2-methoxyethylamino), 6-acetamido, 6-(2-chloroacetamido), 6-{2-me- 
thoxyacetamido) or 7-(2-methoxyacetamldo); and (R2)„ is hydrogen, 4'-f luoro, 3-diloro, 3'-bromo, 3'.4 - 
dichloro, 4 -fluoro-3*-chloro. 3 -trifluoromethyl, 4'-fluoro-3*-trifluoromethyl. 3'-nitro. 3 -nitro-4'-chloro, 3*- 
nitfXK4*-fluoro or 3'-methyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A quinazdine derivative of the formula 1, or a pharmaceutically-acceptable add-addition salt thereof, as 
daimed in daim 1, selected firom:- 

4-(3'-chloro-4-fluoroanllino)-6.7-dimethoxyquinazoline, 4-(3',4"-dichloroanilino)-6,7-dimethoxyquinazo- 
line. 6.7-dimethoxy-4-{3-nitroanilino)qulnazoline, 6.7-diethoxy-4-(3*-methylanilino)quinazoline, 6-me- 
thoxy-4-(3'-methylaniIino)quina20line, 4-(3'-chloroanirmo)-6-methoxyquinazoline, 6,7-ethylenedioxy-4- 
(3'-methytanilino)quinazdine, 6-amino-7-methbxy-4-{3-methylanilino)quinazoline. 4-{3'-methylanilino)- 
6-ureidoquinazoline and 6-(2-methoxyethoxymethyl)-4-(3'-methylanilino)quinazoline. ^ 

Aquinazoline derivative of the formula I as daimed in daim 1 and subject to the provisos stated in daim 
1 wherein (R^)m Is 6-hydroxy, 7-hydroxy, 6,7-dihydroxy, 6-amino. 7-amino, 6-uretdo, 6-trifluoromethoxy, 
6-methyl, 6.7-dimethyl, 6-methoxy, 7-methoxy. 6,7.dlmethoxy, 6,7-diethoxy. 6-hydrpxy-7-methoxy, 7- 
hydroxy-6-methoxy. 6-amino-7-melhoxy, S-amino-7-methylthio. 5-amino-6,7-dimethoxy, 6-methoxy-7- 
isopropoxy. 6.7-methylenedioxy, 6,7-ethylenedloxy. 6-methylamino, 7-methylamino, 6-dimethylamino, 
6-amino-7-methyfamino, 6-methoxymethyl. 6.bromomethyl. 6-(2-methoxyethoxymethyl), 6-cyanome- 
thyl, 6-methyithiomethyl, 6-phenylthiomethyl. 7-(2-hydroxyethoxy)-6-methoxy, 6,7-di-(2-hydroxye- 
thoxy). 6-(2-bromoethoxy). 6-(2-methoxyethoxy). 6-methoxy-7-(2-methoxyethoxy). 6.7-di-(2-methoxye- 
thoxy). 7-(2-bromoethoxy)-6-methoxy, 7-benzyloxy-6-methoxy, 6-(2-methoxyethylamino), 6-acetamido. 
6-benzamido. 6-(2-chloroacetamido). 6-(2-methoxyacetamido) or 7-(2-methoxyacetamido); and (R^)^ is 
hydrogen. 4'-fluoro. 3-chloro, 3 -bromo. 3\4'-dichloro. 4'-fluoro-3*-ch!oro, 3'-trifluoromethyl, 4'-fluoro-3'- 
trifluoromethyl, 3 -nitro, 3 -nitro-4*-chloro. 3*-nitro-4*-fluoro or 3'-methyl; 
or a pharmaceutically-acceptable acid-addition salt thereof. 

A quinazoline derivative of the formula I, or a pharmaceutically-acceptable acid-addition salt thereof, as 
claimed in daim 1, selected from:- 

6,7-di-(2-methoxyethoxyH-(3'-methylanilino)quinazoline. 6-dimethylamino-4-(3'-methylanilino)quina- 
zoline and 6-benzamido-4-(3'-methylanilino)quinazoline. 

. A process for the preparation of a quinazoline derivative of the formula I, or a pharmaceutically-acceptable 
salt thereof, as defined in any one of daims 1 to 9 which comprlses:- 
(a) the reaction of a quinazoline of the formula III 
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wherein 2 is a displaceable group, with an aniline of the formula IV 




I V 



(b) for the production of those compounds of the formula I wherein Ri or R2 is hydroxy the deavaoe 
of a quinazdlne derivative of the formula I wherein Ri or R2 is (i-4C)alkoxy: 

(c) for the production of those compounds of the formula I wherein Ri or R2 is a (1-4C)alkvlsulDhlnvl 
or {1-4C)alky1sulphonyl group, the oxidation of a quinazoline derivative of the formula I wherein Ri or 
K' IS a (1-4C)alkylthio group; 

(d) for the production of those compounds of the formula I wherein Ri is amino, the reduction of a oui- 
nazoline derivaUve of the formula I wherein Ri is nitro; 

2-/^^ /o ?''^°*® compounds of the formula I wherein Ri is (2-4C)alkanoylamino or sub- 

stituted (2-4C)alkanoylamlno. ureido. 3-phenylureido or benzamldo. or R2 is acetamido or benzamido 
the acylation of a quinazoline derivative of the formula I wherein Ri or R2 is amino- 
!? P''°<'"f,tion of those compounds of the formula I wherein Ri is (1-4C)alkoxy or substituted 

(1-4C^lko>qr or Ri .s (1-4C)alkylamino or substituted (1-4C)alkytamino. the alkylation of a quinazoline 
derivative of the formula I wherein Ri is hydroxy or amino as appropriate; 

(g) for the production of those compounds of the formula I wherein Ri is a caiboxy substituent or a 
substihient which includes a carboxy group, the hydrolysis of a quinazoline derivative of the formula I 
wherein Ri is a (1-4C)alkoxycari>onyl substltuentor a substituent which includes a (1-4C)alkoxycarbo- 
nyl group; or 

^''1!*^.**!®^^^"''*'°" compounds of the formula I wherein Ri is an amino-, oxy-. thio- or cyano. 

substituted (1-4C)alkyl substituent. the reaction of a quinazoline d^fivativfe of the formula I wherein Ri 
IS a (1-4C)alkyl substituent bearing a displaceable group with an appropriate amine; alcohol', thiol or 
cyanide; 

and when a pharmaceutically-acceptable salt of a quinazoline derivative of the formula I is required 
it may be obtained by reaction of said compound with a suitable acM using a conventional procedure. ' 

A pharmaceutical composition which comprises a quinazoline derivative of the formula I. or a pharma- 
^T^^'^ffH^^^ °^ 1 to 9- «r a quinazoline derivative se- 

zol ne. 4-(4 -hydroxyanilino)-6.7.8-trimethoxyquinazoline. 6-amino-4-(4'-aminoanilino)quinazoline and 4- 
anilino-6-methylqulnazqline or the hydrochloride salt thereof, in association with a pharmaceutically-ac- 
ceptable diluent or carrier. 

The use of a quinazoline derivative of the formula I. or a pharmaceutically-acceptable salt thereof, as 
Claimed in any one of claims 1 to 9 or a quinazoline derivative selected from 4-(4'-hydroxyanilino)-6-me- 
thoxyquinazollne. 4-(4-hydroxyanilino)-6.7-methylenedioxyquinazoline. 4-(4'-hydroxyanilino)-6.7.8-tri- 
methoxyquinazoline. 6-amino-4-(4'-aminoanilino)quinazoline. 4-anlllno-6-methylquinazoline or the hy- 
drochloride salt thereof and 4-anilino-6.7-dimethoxyquinazoline or the hydrochloride salt thereof in the 
manufacture of a medicament for use in the production of an anti-cancer effect in a warm-blooded animal 
such as man. 



62 



EP 0 566 226 A1 



3 



Europesii Patent 
Offioe 



EUROPEAN SEARCH REPORT 



Appiicatioa Nu 



EP 93 30 0270 



DOCUMENTS CONSIDERED TO BE RELEVAN1 




Page 1 




dtirtioa 0f d^cmst witk iadicatioa, wtm appropriate, 
of rdevaot pasaace* 


Rdevaat 

to 


CXASSmCAIION OF THE 
APPUCATION (lot. a.5 ) 


X 


CHEMICAL ABSTRACTS, vol. 51, 
1957, CollWbus, Ohio. US: 

abitract no. 962SD,9625G, ■ Studies In potential 

aneblcldes* 

colunn 962S ; 

*sea conpounds with 

M-10S717-76-60L0.101094-90Hk)1d and 

10066S-50-7o1d'^ 

* abstract * 


1.3.4.5. 
10.11 


C070239/94 

C070491/Q56 

//(C07D491/056,3 

19:00.239:00) 

(C070491/Q56,317 

C070403/12 


D.A 


CHEMICAL ABSTRACTS, vol. 70. 

1969. ColtMrtHis. Ohio. US; 

abstract no. 68419U. * Hypotensive and 

bronchodllatory quinollnes. Isoqulnollnes and 

qui nazo lines* 

page 397 ; 

* abstract • 


1-12 




A 


CHEMICAL ABSTRACTS, vol. 80. 

3974. Colufltbus. Ohio. US; 

abstract no. 70768G, 'synthesis of certain 

n1troqu1nazo11ne d«r1vatfv«s structurally 

related to sone cheno therapeutic agents* 

page 343 ; 

• abstract * 


1-12 








TECHNICAL FIELDS 
SEABCHEngnLCLS) 






C07Q 
A51K 


O.X 


CHEMICAL ABSTRACTS, vol. 92. 
1980, Coluffibus, Ohio. US: 

abstract no. 76445U, 'Synthesis of shangroHn 
analogs as antlMlerlal agents' 
page 674 ; 
* abstract * 


11 




X 


CHEMICAL ABSTRACTS, vol. 96, 
1982. Colunbus. Ohio. US; 
abstract no. 122728tf. 'Studies on 
antlarrhythflilcs' 
page 695 ; 

*see definitions of Rl. R2 and R* 
• abstract • 


1-4,6. 
10.11 






UN preacet icaffcb rcpott has beea drawn up for aU dains 







MIMICH 



IS MARCH 1993 



SCRUrOr^EVANS I. 



CAnCGORY OF cnUl DOCUMENTS 



X : partiaitaftjr rdmM If trnkja «Iom 
Y : partkxiarfy fttcvmat If oomUami «tt 

ioeummt of tb* naa cattfoiy 
A : iKhadoskaJ kuk^ycaU 
G : aoD-wttta ilsdosv 
P : Un«na«disf • <ocaa«t 



T 1 th«ofy «r priadlpla wnimirlnt th9 famtfoa 
E : mHIct pcteaC tfoonrMOt, hmt fvblisM oa, or 
iftvttMfUlaadAM 



D : tfooaaAl clta4 la tM ippWcirton 
L z <ocsxa«Dt difi fbr oOmt msoes 



A : m<nb«r of s«a« p«t«at ftsUy* oonaipoaitat 



63 



'^^'P^ Patent 
MiMM Office 



EPO 566 226 A1 



EUROPEAN SEARCH REPORT 



O.A 
P.Y 

P.Y 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citatioa of docuoMit with iodkad«a, where appn^te, 
. of rcfcYMrt pa 



GB-A-2 160 201 (JOHN WTETW AND BROTHER LTD.) 18 
December 198S 

US-A-3 985 749 (EASITMN KOOAK COMPANT) 12 
October 1976 

GB-A-2 033 894 (SANKYO COMPANY UMITEO) 29 May 
1980 

VO-A-9 214 716 (PFIZER INC.) 3 September 1992 

DRUGS OF THE FUTURE 
vol. 17. no. 2, 1992. 

pegex 119 - 131; 'protein- tyrosine Mnese 
Inhibitors* 

EP-A-0 520 722 (IMPERIAL CHEMICAL INDUSTRIES) 30 
Oecefliber 1992 



The present scartli report has heca drawn up for all date 



MUNICH 



15 MAACH 1993 



1-12 

1-12 

1-12 

1-12 
1-12 

1-12 



CATEGORY OFCnXO DOCUMENTS 

X : ptrttcnUHy rilovut If tMkm. oIocm 

Y : ptrtkBlarfy rdovut If cooMaoi wfth UMiifc« 

SocnaoBt of tho mom cttmcy 
A : taduMioffcol hMfc^nHmT^ 
O : BOO wnt iB <tedo<cw 
P:loC«ffv«tfiat«4 



Appllcitioo NHBbcr 



EP 93 30 0270 
Page 2 



CLASSmCATION OF IWE 
AFPUCATIQN Oat. CL5 ) 



TECHNICAL FIELDS 
SEABCHEDaiit.a.S) 



SCRUTON-EVANS I. 



T : tkoory or prtedplc Batf«f1vtac tfio toVBBdoa 
E : MrU«r pftt«at ^ooomoc, bat poMsboi oo, or 

tftwtfMlUiacteo 
p : rfocaaeit dutf la A« appUcadoa 
L t tecoMC cfM fer ocharNHoas 



A 1 Bieibcr of tho i 
ioc«ai«Dt 



I ptt«t iHBi^r. oofftspoaiioa 



64 



'5? 



